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WAR MEASURES THAT MAKE FOR PEACE. 

The extreme tension of the past few days in our for- 
eign relations has undoubtedly been greatly relaxed 
by the action of Congress in appropriating, unan- 
imously and practically without debate, the sum of 
$50,000,000 for the purpose of national defense. While 
the extraordinary activity in our dockyards and arse- 
nals and the voting of this vast sum for naval and 
military expenditure have all the appearance of pre- 
parations for war, it is well understood that they are 





~ | in reality the very best guarantee that peace will be 


| preserved. 

Although the Court of Inquiry on the “ Maine” 
|disaster has not yet reported, there is a growing im- 
pression that the loss of the ship was not accidental. 
| At the same time it is doubtful if anyone, outside of 
| that section of the press (happily very small) which 
| would criminally drag the country into war, believes 


naveetnde | for a moment that if the ship was deliberately wrecked 

sataing 16 octavo pages. uniform in size | the Spanish government was in any way concerned 
Le . 

| in 


such an unspeakable crime. Self-interest alone 
would prevent a government from commencing hosti- 
lities by an act which would bring down upon it the 
execration of the whole civilized world. 

The administration is for peace, if peace can be pre- 
served consistently with the rights of all the parties 
concerned in the present crisis. It is admitted on all 
hands that the President has acted with the modera- 
tion, dignity and self-restraint that become the repre- 
sentative of a nation of our wealth and power. The 
vote of $50,000,000, moreover, is not in any sense a re- 
It is simply a concrete 
evidence of the fact that our pacific attitude is not to 
be mistaken for pusillanimity, and that we can afford 


| to be calm under circumstances of extreme aggrava- 
| tion because we are sure of our strength and sure of 


the integrity of our purpose. 

The defense fund is to be used in thoroughly equip- 
ping the army and navy, in strengthening the fortifi- 
eations and possibly in the purchase of ships which are 
completed or nearing completion in foreign shipyards. 
If a conflict should occur, it would largely be confined 
to the sea, and while our navy is undoubtedly stronger 
than that of Spain, the difference is not so great 
but the purchase by Spain of the warships nearing 
completion in European yards might make matters 
even, if it did not give the Spanish navy a slight 
preponderance. It was reported that negotiations 
were under way for the transfer of several powerful 
ships to Spain ; but it is now reported that the English 
government has prohibited the sale of these vessels 


|to either country—the alleged reason being that she 


may require them for her own pressing needs. 

In order to render available to the full our own pre- 
ponderance of naval strength every ship is being placed 
in commission. An enlistment board has been named 
which is enlisting some 2,000 additional seamen, and 


| plans have been completed for commissioning our fast 
|} merchantinen, such as the *‘ St. Louis” and “* St. Paul,” 


as auxiliary cruisers. The warships to be newly placed 
in coramission include the commerce destroyers ‘* Min- 
neapolis” and ‘‘ Columbia,” monitors like the ‘* Mian- 
|tonomoh” and “ Terror,” and the ram “ Katahdin,” 
and, possibly, the old monitors which remain on the 
list as a legacy of the late war. Full supplies of shell 
and ammunition are being manufactured and forwarded 
to the sea coast fortifications, and both the private and 
government factories are working to their utmost ca- 
pacity to provide guns and mounts for our uncom- 
pleted batteries. 

Mean while our various fleets are being concentrated 
at strategic pointe—the Atlantic fleet in the neighbor- 
hood of Cuba, the Pacifie fleet at Hong-Kong, and our 
ships on the European station within striking distance 
of Spain. In the event of hostilities—which we con- 
sider to be very unlikely—the chief fighting ground 
would be in the West Indies and more particularly in 
| Caban waters, where Spain would soon be at enormous 





sg) | disadvantage through the difficulty of securing ade- 


| quate coal supplies. This fact alone renders a resort to 
| war on the part of that country a very remote possi- 
| bility ; for unless the chances of war should greatly 

favor her, it is difficult to regard such a conflict as be- 
| ing anything better than a forlorn hope. 

Whether matters are pushed to the last extremity or 
not, it is certain that Congress has realized the neces- 
| sity of keeping the defenses of the country up to the 
| state of efficiency which its naval and military advisers 
have so long and so vainly recommended. 

EE died tidied 





80| THE BRUSSELS CONFERENCE OF THE INTERNATIONAL 


UNION FOR THE PROTECTION OF INDUSTRIAL 
PROPERTY. 

From December 1 to 14, 1897, representatives of the 
countries belonging to the International Union for the 
Protection of Industrial Property met in conference at 
Brussels, Beigiuim, to discuss the advisability of changes 
in the provisions of the convention concluded at Paris 
on March 20, 1883. 

This convention (to which the United States adhered 
in 1887) had for its object to secure to subjects or citi- 
zens of the contracting states reciprocal privileges in 


regard to the protection of inventions, designs and 
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trade marks: also for suppressing fraud in the designa- 
tion of the origin of goods. 

One of the wost important sections of the Paris con- 
vention is that which allows citizens or subjects of any 
of the contracting parties a right of priority during a 
predetermined period after the filing of an application 
for a patent, design or trade mark in one of the states 
of the International Union. In relations between the 
United States and the European countries belonging to 
the union this period amounts to seven months so far as 
patents are concerned and to four months as regards 
the registration of trade marks. Thus, a person who 
files an application for a United States patent on April 
1, 1898, will, if he applies for a British patent under the 
International Convention on or before November 1, 
1898, secure the same rights in the United Kingdom 
as if the application had been lodged there also on 
April 1. 

The Brussels conference has adopted a series of 
amendments to be submitted for approval and ratifi- 
cation to the respective governments. 

Tbe first amendment extends the privileges of the 
convention to the subjects or citizens of states not be- ~ 
longing to the International Union, provided that they 
are residents of one of the countries of said union, or 
have bona fide industrial or commercial establishments 
in such a country. 

Another amendment has been proposed to make it 
appear more clearly than in the original wording 
that public use of the invention by the inventor, after 
he has filed his application in one of the contracting 
states, shall not invalidate his claim to a patent in any 
country in which he files an application in conformity 
with the convention. 

The most important amendment is one declaring that 
patents obtained in countries belonging to the union, 
by persons entitled to the benefits of the convention, 
shall, in their term or duration, be entirely independ- 
ent of any patent obtained for the same invention in 
any other country, whether this latter country be a 
member of the union or not. This amendment is very 
similar to that recently made to the United States pa- 
tent law, and will, if adopted, do away with the limit- 
ing provision still found in the patent laws of many 
countries (for instance, France), that the domestic pa- 
tent shall terminate with the expiration of any prior 
foreign patent. The same amendment further speci- 
fies that its provisions shall apply to all patents existing 
at the time of its adoption, and, in case of accessions 
to the International Union, the newly received state 
shall adopt the same practice in regard to its own pa- 
tents and those in other countries of the union, so far 
as such patents exist at the time of the accession. 

As to inventions, designs or trade marks used or ex- 
hibited at official or officially recognized international 
expositions held in one of the countries belonging to 
the union, such inventions, designs or trade marks shall 
receive temporary protection in ali the countries of 
the union, in accordance with the legislation of each 
eountry. 

For the protection of trade marks and trade names, 
it is proposed that in countries where the law does not 
permit of the seizure of goods bearing such marks or 
vuames unlawfully, a prohibition of importation may 
take the place of the seizure. Goods in transit need 
not be treated according to this section of the conven- 
tion. 

Furthermore, goods will be liable to seizure or to be 
prohibited ‘from importation in the countries of the 
International Union if they bear, as a fraudulent in- 
dication of origin, the name of a well defined locality, 
provided said name is used together with a fictitious 
trade name, or with one borrowed with fraudulent in- 
tention. A suit under this section may be brought by 
any party engaged in the production or sale of the 
goods, and having his establishment either in the 
locality wrongfully designated as place of origin of the 
goods, or in the region (section of the country) in which 
such locality is situated. 

In regard to the manner in which these amendments 
are to be adopted by the countries belonging to the 
International Union, and with reference to admissior 
of other states to the union, and to the time when said 
amendments shall be and remain in foree, the follow- 
ing conditions have been agreed upon : 

The governments of the countries comprising the 
ur ion are invited to sign the amendment within six 
months from December 14, 1897; said governments 
shall ratify the amendments, and forward the ratifi- 
cations to Brussels for exchange as soon as possible, 
and not later than within one year. The amendments 
shall be effective three months after the exchange of 
the ratifications, and shall remain in force as long as 
the original convention of March 20, 1883 (subject to 
modification and cancellation at later conferences). 
The convention shall be revised periodically, by con- 
ferences to be held in one of the contracting states. 
Countries desiring to be received into the International 
Union shall inform the Swiss government by their 
diplomatic representatives, and this government will 
give notice to the other countries of the union. The 
accession will become effective one month after the 
Swiss government will have forwarded the above men- 
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tioned notices, unless the state applying for admission 
shall have named a later date. 

The result of the Brussels conference, short as its 
sessions have been, is very important. Many amend- 
ments have been proposed in addition to those we have 
reviewed, but owing to lack of time no decision has 
been reached in regard to them. Another conference 
will therefore probably be held this year. 

It is certainly in the interest of American inventors 
and American owners of foreign patents that the pro- 
posed amendments should be ratified by the United 
States. The privilege of having a foreign patent ina 
country of the anion absolutely independent of pa- 
tents in any other country will alone be extremely 
valuable in many cases. The provisions concerning 
trade marks will also be weleome to American manu- 
facturers, especially in view of the tendency abroad to 
inerease the sale of goods by fraudulently creating the 
impression that they are of American origin. 

It is to be regretted that Germany, Austria-Hungary 
and Russia should keep aloof from this International 
Union, of which nearly every important civilized coun- 
try of the globe is now a member. The accession of 
the four countries above named is eminently desirable 

. in their own interest as well as that of the present 


ywembers of the union. 
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THE NEW SINGLE FORGED CANNON. 

The successful tests which have just been eompleted 
of the Hobbs single-forged gun, an account of which 
was given in our issue of February 12, are very grati- 
fying in view of the necessity which exists for the rapid 
production of war material. The demand just now is 
for guns of the smaller sizes, such as the 4-inch, 5-inch 
and 6-inch, and it is in these sizes that the new system 
of construction will find its most useful application. 
The test to which the gun was subjected at Sandy 
Hook was a severe one, 100 rounds being fired, 5of them 
with extremely heavy charges. The service charges 
gave a muzzle velocity of 2,700 feet a second, as against 
from 2,000 to 2,300 feet a second for the service 5 inch 
gun. The pressure in the chamber of the gun was 35,- 
000 pounds to the square inch, and with the five heavier 
charges the chamber pressure rose to 49,000 pounds. 
This was endured without the least signs of failure. 

The great value of the gun lies in the fact that it can 
be turned out in great numbers in a relatively short 
space of time. The forging is made in one piece, the 
necessary initial tension being obtained by cooling 
from the inside. The saving of time by this process 
over the old method of construction by shrinking on 
successive hoops is obvious. If matters should come to 
the worst, this gun must prove a valuable and oppor- 
tune aid in the rapid fitting out of armed merchantmen 
for naval service. 
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THE REVERSING STEAM TURBINE. 

It will be remembered by those of our readers who 
have been interested in the performance of the ** Tur- 
binia” that the turbines with which it was fitted were 
not capable of reversing. This has been recognized as a 
serious defect in a motor which seems destined to have 
its most successful application and its largest field of 
usefulness in marine propulsion. For entering or leav- 
ing dock, for coming to an anchorage, making land- 
ings, and in the emergency of a collision, it is absolutely 
essential to a perfect marine motor that it shall be 
eapable of instantaneous reversing. This the Parsons 
turbine could not do, and in order to remedy the defect 
the inventor installed a separate motor which was used 
to drive the boat astern. This was recognized as being 
a mere makeshift; for not only was the power of the 
‘go astern” motor limited, but when the boat was in 
normal operation it constituted a serious dead weight 
to be carried for which there wasnoreturn. Moreover, 
for effective torpedo boat work it is absolutely neces- 
sary thet the whole horse power of the engines shall be 
available for going astern at the moment of attack, if 
necessity should call for it. 

* Mr. Parsons was well aware of the defect, and after 
considerable experimental work has succeeded in pro- 
ducing a motor which will reverse, and secure almost 
as great a propeller thrust in going astern as when go- 
ing ahead. The means by which this has been done 
are simple and ingenious. By means of butterfly 
valves and an alteration of the configuration of the 
blades it is possible to change the direction of the flow of 
the steam through the turbine. The valves are located 
at the points where the steam pipes connect with the 
steam passages, corresponding to the positions oecu- 
pied by the steam chests in the simple or compound 
engines of the reciprocating type. The steam passes 
a butterfly valve and enters the cylinder at one end, 
passes through it and then returns to the opposite side 
of the valve. Here it is free to pass to the exhaust or 
to the condenser, according as the turbine is a simple 
high pressure or a condensing machine. In the case of 
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a compound or a triple expansion turbine the steam 
would pass to the low pressure or the intermediate 
cylinder as the case mighi “e. 

The butterfly valves above each cylinder are connect- 
ed by levers and may be simultaneously reversed by 
means of a single reversing lever. In the reverse posi- 
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tion the steam is introduced at the opposite ends of the 
cylinders and travels through them in the reverse direc- 
tion. In going ahead the steam strikes upon the con- 
cave surface of the blades, in going astern it encounters 
their convex surfaces. It is evident that in the latter 
case the full efficiency of the turbine will not be realiz- 
ed, and to remedy this the inventors have designed a 
turbine with straight blades which have opposite con- 
vexities formed at the opposite edges of the blades, the 
object of which is to insure that the steam shail im- 
pinge on a concavity whether the motor is running in 
both the “go ahead” and *‘ go astern” directions. By 
this means it is expected that an equal efficiency will be 
obtained in each direction. 

We are of the opinion that the proposed blade will 
not prove so economical as that presenting a curved 
surface tothe steam, and that in departing from the 
accepted type of turbine blade Mr. Parsons is sacrific- 
ing the efficiency of the motor in its normal operation. 
While it is obviously necessary that a marine motor 
should be able to reverse, it is not by any means clear 
that it must necessarily be able to develop as much 
power on the propeller when going astern as it does 
when going ahead. It is sufficient that a boat should 
be able to go astern at a fair rate of speed, and this is 
what the motor with curved blades would probably 
do, in spite of the fact that the steain was impinging 
on the convex side of the blades. We question the ex- 
pediency of reducing the efficiency of the motors in 
their normal conditions of operation for the sake of 
securing equal efficiency under reversing conditions 

















end is a very small item, but, by classifying the stock 
in the country, it means economy of time at the mar- 
ket. Cattle handle better if they do not get too much 
water just before shipment. The golden rule in ship- 
ping all kinds of cattle is to get them as quickiy as pos- 
sible from range, ranch, farm or feed yard to market. 
Notably is this the case with rangers. It has been 
proved time and again that a range bullock shrinks 
every hour after he leaves his native haunts. It stands 
to reason that all cattle will do so, but natives do not 
fret, nor are they liable to get so bruised as the former. 
Grass cattle, as a rule, do not ship well. On the 
pasture they look well, and many a buyer has been 
deceived by the appearance of a drove of steers ina 
grass field with full bite. To ship such cattie is a hard 
task, and is invariably disappointing, but it has to be 
done. Where convenient, it is a good plan to place 
such cattle in a pen and feed them hay for a day or 
two. The secret of shipping al! classes of cattle is to 
place them on the cars full of feed, but with as little 
moisture as possible. If you ship a steer full of water, 
he is apt to have loose bowels and show up in the 
yards badly. Properly handled cattle should arrive in 
the sale pens dry behind aud ready for a good fill of 
water; not over-thirsty, but in good condition to water 
freely. Many of our shippers think that by salting 
their cattle, or by feeding them oats, or by other 
scheming, they can fool the buyers. This is nonsense. 
The buyers are just as sharp as the owners, and while 
many of them say nothing, you often see them ride 
into a pen and out again without the courtesy of a bid 








which will only occasionally be called for. 

The detailed drawings and description of the new 
motor will be found in the SCIENTIFIC AMERICAN SuP- 
PLEMENT of March 12, 1898, to which the reader is re- 
ferred for a further study of this interesting subject. 
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VALUABLE ADVICE TO CATTLE SHIPPERS. 


In the preparation of the quarterly report of the 
Kansas Board of Agriculture, devoted to “The Beef 
Steer,” Secretary F. D. Coburn aimed to not only 
secure the views of those who are masters in beef pro- 
duction, but also avail himself of observations by 
others, among them those who deal with the stock 
when it reaches the market. None have a keener eye 
for the merits and defects of the beef animal, both as 
to his individual quality, condition and the treatment 
given him at bome and on his way to market, than the 
salesmen who receive, care for and sell him to the 
slaughterer or shipper. From the counsel given by 
one of the most extensive live stock commission firms, 
the following excellent advice for every feeder and 
shipper is given, and is the result of very extensive 
experience and wide observation. They say: In the 
first place, a large majority of the feeders make a mis- 
take in holding fat cattle that are ready for market ; 
for instance, a man is feeding 100 to 150 head of steers, 
and there are, say, one-half or two-thirds of the cattle 
that are fat and could be shipped at any time. Very 
few men will ship them out, for the simple reason that 
all their cattle are not ready, and they hold on to the 
good ones until the entire bunch is ready. We are 
continually advising our customers to ship out all fat 
cattle as fast as ready. By doing so they divide their 
risk. The cattle that are left have a better chance to 
improve, and there is more profit to be made in this 
way on account of the small margin there is in keeping 
matured steers, as this class of cattle make little gain 
compared with half-fat steers. Another mistake that 
is made is in shipping cattle off grass. We have had a 
number of instances where our customers have shipped 
cattle that were fed on the grass without putting them 
in a dry lot for a day or two before shipment and feed- 
ing nothing but corn, oats and hay, and, by not doing 
so, the cattle on arrival look grassy, their hair looks 
shiny, they shrink almost double what they would if 
handled in the proper way, and they don’t sell within 
10 to 15 cents per hundred (and in some cases more) of 
cattle that are put in a dry lot and fed nothing but 
corn, hay and oats fora short time before shipment. 
Overloading is a very bad feature, but we might add 
that we are not troubled as much in this respect as we 
were before the charge of freight by cents per 100 
pounds became established. A little advice on this 
subject is still quite necessary, as we have customers 
frequently who overload their cattle, and, as a result, 
they make an extra shrinkage; they do not look as 
well at market, which, as you are aware, affects the 
sale fully 10 cents per hundred pounds; this means a 
direct loss to the shipper of 10 cents per hundred, and 
the extra shrinkage, which is quite a large item, that 
could be saved with proper management. 

The best investment a shipper ever made was in put- 
ting extra good bedding in his cars. This is a point 
which should be well looked after, as it means a big 
saving from loss of possibly dead or crippled cattle, as 
well as the shrinkage. We think another point that 
eould be well covered would be, where parties are ship- 
ping stock, to classify it as much as possible. In this 
way the cars are more evenly loaded, the stock ships 
better and it also saves considerable delay upon arrival 








here. The work of sorting and shaping stock at this 


on this account. Dozens of times we have seen this 
happen. It always acts against the shipper to use 
unnatural means. To eastern buyers it is a matter of 
great importance that cattie should be in good condi- 
tion when purchased, so as to stand farther shipment. 
When cattle drink too freely, they are apt to founder 
and break down. In this condition the dressed beef 
men can use them, but it stops competition, and as a 
natural consequence cattle often go below their value 
when in this condition. 

The same rule applies to grain-fed cattle, whether in 
pasture or dry lot, as to the above. Only they are 
much more easily handled in shipment and do not 
show much distress in their changed circumstances. 
As to feed on the road, nothing equals good, sweet hay. 
It beats corn or other grains, because it is easily digested 
and does not fever the animals. Simple methods and 
simple feed are the best that can be used 
on the road, it isa matter to be decided on according 
to the weather. In midsummer care must be taken to 
supply animal wants, whereas in winter a steer can go 
for many hours without a drink. Good management 
in this line also calls for the arrival of stock at the 
yards in proper time. From 5 to 8 A. M. is the best 
time in the day to appear upon the scene—the nearer 
the latter hour the better—for cattle especially always 
look better when they are taken off the cars and have 
just been fed and watered. Then they have a bloom 
upon them which wears off very quickly. 

Many feeders would be saved both disappointment 
and loss if, before sending in cattle to warket, they 
would notify their commission house what and when 
they are going toship. Then, if the commission mer 
chant thinks the stock would be benefited by longer 
feeding, or that the prospect is unfavorable for the 
time the feeder expected to have his cattle in, he can 
so advise his client, and thus save him from sacrificing 
his stock or getting in ata wrong time. Especially is 
this important in Novewber or the beginning of win- 
ter, when we are getting half-fat cattle that ought to 
have been held back thirty to sixty days longer at 
least. No doubt many of these look all right in the 
feed lot and appear to have good finish, but not hav- 
ing matured or ripened, they practicaily ‘‘ go to pieces” 
on the cars, and in additicn to loss through heavy 
shrinkage the owner has to accept a low price on the 
market. We wish every stockman would follow out 
this plan of giving notice a day or so ahead of the time 
he expects to ship. It works to the advantage of both 
the shipper and seller. The iatter, being on the mar- 
ket every day, knows just what the market wants, and 
ean judge pretty closely of near prospects. He is thus 
able to give his client the necessary advice and infor- 
mation he should have before he sends in his stoc's. 


As to water 
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THE NEW DIRECTOR OF THE LICK OBSERVATORY. 


At the meeting of the Regents of the State Univer- 
sity of California, Prof. James E. Keeler, now at the 
Allegheny Observatory, was elected director of the 
Lick Observatory to sueceed Prof. E. 8. Holden, who 
recently resigned after twenty-five years of service. 
Prof. Keeler was educated at the Johns Hopkins Uni- 
versity, and has made a great specialty of spectroscopic 
work. His most famous discovery was that the rings of 
Saturn were composed of smali satellites. He recently 
delivered the address at the opening of the Yerkes 
Observatory. The gentlemen who were placed in 
nomination with him for the direetorship were Prof. 
Georgé Davidson, who is wel! knowa for his iong con- 
nection with the Coast and Geodetic Survey, and Prof, 








M. Schaerberle, acting director at Mount Hamilton. 











A LAWN MCWER ATTACHMENT. 

The illastration represents a construction whereby 
the ext grass will be taken from the knives of a lawn 
mower and delivered toa receiving receptacle at the 
back of the machine, provision being made to prevent 
the grass being scattered by the wind. The improve- 
ment has been patented by Charles E. Kreider, and is 
being placed before the public by the Kreider Lawn 
Grass Elevator Company, of Logansport, Ind. Back 
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KREIDER’S LAWN MOWER ATTACHMENT. 


of the ground wheels is located an elevator whose side 
pieces extend down quite close to the ground, a project- 
ing board or apron coming near the knives, and there 
being journaled in the side pieces an upper and a lower 
roller carrying a light bat strong endless elevator belt. 
The elevator is driven by a belt connecting the shaft | 
f the rear ground wheel with a pulley on the trunnion | 


The elevator has an adjustable | 


‘the upper roller 
over, to prevent the scattering of the grass, and fen- 
ders prevent the falling of the grass between the front 
roller and elevator The elevator and basket may be 
readily attached to and removed from any lawn mower. 


— oo 
HOW FLAG STICKS ARE MADE, 

A machine jast invented for the quantitative manu- 
facture of flag sticks is represented in the accompany- 
ing illustration, and is a direct result of the patriotic 
impulse which approves of placing the American flag 
in the hands of every school child, and the general dis- 
play of the flag on every public oceasion. The little 
sticks to which the flags are attached are consequently 
in great demand, and by the old method of manufac- 
ture they could not be economically supplied in suf- 
ficient quantity. Under the old method each stick was 
rounded separately and the operation was very tedious 
and slow. By means of this invention the whole board 
is fed into the machine, the boards being first sawed 
into the length of the finished stick. J. A. Fay & 
Company, of Cincinnati, manufacture this machine. 
There are two sets of cutters, one cutting on the top 
and the other on the bottom of the board. These 
eutters are specially shaped, the upper cutter cutting 
one-half the circle of the finished stick, the lower cutter 
eutting the other half, and this is done so nicely that 
when the board has passed the cut- 
ters it into finished round 
sticks, each separate from the other, 


is cut 


and each so nicely rounded that the 
meeting point of the two sets of 
cutters cannot be observed. After 
leaving the machine the finished 
sticks drop into a large box or hep- 
per and are then stacked up ready 
for the flags. The machine is made 
so that it will cut any size of stick 
from the very smallest up to any 
diameter desired by simply chang- 
ing the cutters on the cutting man- 
drel. The arrangement is such that 
the cutters can be moved from the 
mandrels very readily and new cut 
ters put in place in about a min 
ute’s time. The upper and lower 
eutters are placed in an almost ver 
tical plane so that they will cut the 
sticks at almost the same time, and 
after the sticks leave the cutter they 
are fed into circular grooves before 
that 
each separate stick is held firmly in 


they leave the machine, so 


place and a smooth cut assured 
The 
sioothly and uniformly that sand 


machine ents the sticks so 
This machine 
making all 
ecirenlar sticks for other 


img ie not necessary 
ean also be used for 
kinds of 
Uses. 
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A BALTIMORE judge has decided 
that faith cure doctors are not en 
titled to remuneration for their ser- 
vices. He takes the cround that 
the faith cure physician readers no 
apparent service tu the sick. 








Scientific American. 








Toads at Dinner. 

The toad does not take dead or motionless food, says 
The Popular Science Monthly. Only living and mov- 
ing insects, centipeds, ete., are devoured, while worms 
or other larve disturbed by their hopping are safe so 
long as they remain curled up; but as soon as they 
move they are captured. The toad’s tongue, its only 
organ for seizing food, is soft, extensile, attached in 
front but free behind, and iv covered with a glutinous 
substance that adheres firmly to the food seized. So 
rapid is the motion of this weapon that a careful watch 
is necessary in order to see the animal feed. At night, 
soon after sunset or even before on cool evenings, the 
toad emerges from its shelter and slowly hops about in 
search of food. Something of a regular beat is covered 
by these animals, whose sense of locality is strong. In 
the country this beat includes forage along the road- 
side, into gardens and cultivated fields, and wherever 
insect food is abundant and grass or other thick herb- 
age does not interfere with getting about. In cities and 
| suburban villages the lawns, walks and spots beneath 
the electric lamps are favorite hunting grounds. At 
Amherst, Mass., Mr. A. H. Kirkland, from whose paper 
we derive these observations, once counted eight large, 
well fed toads seated under an are light and actively 
engaged in devouring the insects which, deprived of 
wings, fell from the lamp above. At Malden, Mass., a 
colony of about half a dozen toads sally forth on sum- 

mer evenings from under the piazza of a citizen’s house, 

go down the walk, cross the street, and take up their 

stations under the are lamp, where they feed upon the 

fallen insects till the current is turned off, when they 

return to their accustomed shelter. 

Oe 
Japanese Mushrooms, 

Mr. Robert P. Porter, who has been conducting 
investigations into the industries of Japan, states that 
one of the most interesting studies in that country is 
the growing of mushrooms in the Shikoku Island, 
where most of the camphor is produced. This is an 
important article of export, mostly to China, and dur- 
ing the year 1895, the last year for which the returns 
are available, the quantity of mushrooms exported 
from Japan to all countries amounted to 1,780,597 
pounds. Of the numerous species of edible mush- 
rooms, the one called Shiitake is the most important, 
being abundantly exported abroad and also used for 
many culinary purposes at home. Logs which are 
used for cultivating this mushroom are various species 
of oak. The principal districts where this mushroom 
is produced are the provinces forming Shikoku, Kiu- 
shiu, Wakayama and Shiozuka prefectures. Oak trees 
twenty-five to thirty-three years old are felled in the 
autumn, and incisions made with axes at intervals of 
three or four inches, the incisions generally reaching 
the woody layer. The trees are then cut into logs of 
four to five feet in length and left in dark, secluded 
parts of the forest. After the third year mushrooms 
make their appearance in the incised portions. When 
the growth lessens they are replaced by new logs. The 
mushroom grows at each season of the year, winter, 
spring, summer and autumn, but the growth in winter 
and spring is the result of artificial stimulus. The logs 














A MACHINE FOR MAKING FLAG STICKS, 
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are steeped in water for a number of hours, according 


to the dryness of locality, and then struck with pom- 
mels or axes to prepare the beds for facilitating the 
growth of the mushrooms. The autumn crop is the 
most abundant. After being collected, mushrooms are 
dried either by the sun or by artificial heat.—Journal 


of the Society of Arts. 
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A VEHICLE WHEEL TIRE TIGHTENER. 

A device which may be readily adjusted to compen- 
sate for the expansion or contraction of the wooden 
fellies of a wheel is illustrated herewith, and has been 
patented by W. H. Wallingford, of No. .224 South 
Clinton Street, Chicago, Ill. Fig. 1 represents the ap- 
plication of the improvement, a portion of the felly 
being broken out, Fig. 2 being a sectional view, and 
Figs. 3 and 4 representing filling pilates and a wedge 
employed. A metal casing sleeve is employed, in which 
the ends of the fellies are inserted, there being on the 
inside of the sleeve an opening closed by a cover plate, 
and through this opening are inserted two facing blocks 
each having a transverse rib to be embedded in cross 
grooves in the end surfaces of the fellies. It is designed 
that there shall be a slight space or crevice between the 
blocks, in which the filling plates may be inserted, or 
from which they may be removed should the fellies 





WALLINGFORD’S TIRE TIGHTENER. 


become too tightly compressed; and to take up loose- 
ness in the joints a pair of wedges is employed to spread 
apart the facing blocks and the ends of the fellies they 
are in contact with and thus sufficiently tighten the tire. 
When the wheel has only asingle bent felly but one 
tightening device can be used, but with a series of sec- 
tions in the felly a number of tire tighteners are pre- 
ferable. 





Lobsters from the Pacific. 

The Kansas City epicures, particularly those who 
incline to the succulent shell fish, are reveling in the 
recent introduction of a species of lobster new to this 
part of the country, says The Kansas City Star. It is 
known as the Bermuda lobster, and is very unlike the 
Atlantic lobster, although of the same family. The 
advent of this new species is very 
timely, as the Atlantic lobster is 
growing searcer and of smaller size 
and poorer quality with each suc- 
ceeding season. The Bermuda lob- 
ster is gathered on the southern 
coast of California, and is shipped 
here from San Diego, Cal., at a cost 
of five cents a pound less than the 
Atlantie lobster. In general ap- 
pearance the Pacific coast lobster, 
which gets its name because it ori- 
ginated in the Bermuda Islands, 
where it is now nearly extinct, re- 
sembles the ordinary Atlantic spe- 
cies, but a careful examination 
brings out many little features that 
are not found in the Atlantie lob- 
ster. The Bermudas are considera- 
bly larger as a rule than the others, 
and the boiled ones have a richer 
red color. The Bermuda has no 
“shear claw,” which is a distin- 
guishing feature of his Atlantic 
brother, but he has a row of legs or 
creepers on either side of his body 
that more than make up for the big 
‘*shear claw” of the Atlantic lob- 
ster, and he isall meat. The tail part 
is of the same general character as is 
that of the Atlantic species, but the 
flesh is more solid and firmer, and, 
if anything, the flavor is better than 
that of the Atlantic species. The 
Bermuda lobsters have several 
other points that make them differ 
from those caught on the Atlantic 
coasts. They have two long tenta- 
cles or feelers that protrude in front 
of the head a foot or more. 
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EXPERIMENTS ON THE EFFECT OF VARYING THE 
AREA OF SCREW PROPELLERS.* 
BY PROF. W. F. DURAND, MEMBER OF COUNCIL. 

The most extended and undoubtedly the most relia- 
ble experiments on propellers of which we have the 
data were those made by Mr. R. E. Froude, and re- 
ported on in 1886.¢ In these experiments, diameter, 





The number of the propeller and its pitch ratio serve 
to identify it, the number corresponding to maximum 
width ratio and to area ratio, asseen by comparing 
the Ist, 4th, and 5th columns. 

The elements directly to be measured in any given 
experiment on one of the propellers are as follows : 

The power absorbed, the thrust developed, the revo- 





speed of advance, and area, both in amount and dis- 
tribution or shape, were 
kept constant. The inves- 
tigation then covered the 
ground involved in the 
variation of the other fea- 
tures as noted above, viz., 
pitch or piteh ratio, and 
slip or revolutions. The 
investigation of the influ- 
ence due to gradual varia- 
tion in the area was not 
one of the fundamental 
purposes of these experi- 
ments, and the informa- 
tion relating to this point 
was restricted to the results 
arising from a reduction in 
the number of blades from 
4 to 3 or 2, their shape and 

remaining the same 
throughout, 


lutions, the speed of advance in undisturbed water. 
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and as far aft as the forward end of the dynamometer, 
C. The shaft proper is coupled to the brass plunger 
rod of the dynamometer, and the fit between this rod 
and the dynamometer end is so perfect that no water 
ean leak through. 

THRUsT DYNAMOMETER.—This dynamometer con- 
sists of a plunger and oil cylinder. They are accurately 
fitted by grinding and lapping, with a difference of 
somewhat less than 9°00: 
inch in diameter. This 











difference is sufficient to 
insure perfect freedom of 
movement, and the pres- 
ence of a definite layer of 
oil the plunger 
and the walls of the eylin- 
der. The plunger and rod 
are in cne piece, and the 
forward end of the latter 
is coupled to the shaft as 
noted above. The after 
end projects to the rear 
and carries the driving 
sheave, and is also fitted 
with a screw for attaching 
a counting device. This 
rod passes through a solid 
bearing at each end of the 
eylinder, and is fitted by 


bet ween 











In the experiments to be 
hereafter described, an ad- 
ditional variable element— 
that of the amount of area 
—is to be introduced. In 
these experiments, there- 
fore, diameter, speed of ad- 
vance, and shape of blade 
as well as number of blades are kept constant ; while 
amount of blade area, pitch or pitch ratio, and revo- 
lutions or slip, are subject to variation. 

The essential feature of the present investigation is 
therefore the relation of the amount of area to the per- 
formance as a whole. 

APPARATUS AND MATERIEL.—The experiments here 
reported were made on propellers of the following di- 
mensions : 
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APPARATUS FOR DETERMINING THE INFLUENCE OF SURFACE ON THE 


SCREW PROPELLERS. 


The facilities of an experimental tank not being 
available, it was decided to mount the necessary ap- 
paratus on the bow of a small steamboat, the pro- 
peller to be tested projecting forward into undisturbed 
water, and the boat serving as a carriage whereby any 
desired speed of advance may be obtained. 

ARRANGEMENT OF PROPELLER SHAFT AND FITTINGS. 
—The arrangementof the propeller and shaft is shown in 
Fig. 1. AB is a pipe surrounding the shaft proper, 
and provided at its forward end with a ball-bearing. 
This pipe, at the rear end, passes through the stem of 
the auxiliary box or false bow, as shown, and is con- 
nected with a watertight joint to the forward end of 
the thrust dynamometer, C. The water has free en- 
trance to the pipe through the forward ball-bearing, 





* Extract of preliminary paper read at the fifth general meeting of the 
Society of Naval Architects and Marine Engineers, held in New York, 
November 11 and 12, 1897. 

+ Transactions Institute of Naval Architects, vol. xxvii, p. 250. 
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THE EXPERIMENTAL APPARATUS MOUNTED AI BOW OF STEAM 











grinding and lapping, as 








~ Fl with the plunger. In the 
Cy} forward end of the eylinder 
Y is a pipe leading te the 


mercury gaye for measur 
In the 
opening 


PERFORMANCE OF ing the pressure. 
after end 
giving free escape for such 
oil as may leak past the plunger. As indicated above, 
a sinall leakage was desired in order to insure complete 
lubrication of all moving parts, and in use the cylinder 
thus becomes filled with oil on both sides of the plung- 
er, the slight amount lost being made up by a pump 
connected with the pressure gage, to be described later. 

The propellers are run at a number of revolutions 
somewhat greater than would correspond to the speed 
of the boat, thus giving a sternward acceleraticn to the 
water acted on, and a forward reaction. This gives 
rise to a pull on the shaft, and the oil om the forward 
side of the plunger then furnishes a ready means for 
the transmission of the pressure to the mereury column, 
where it is measured. The fundamentally important 
point of the dynamometer is that, when the planger is 
revolving, all longitudinal friction is eliminated, and 
the delicacy for the measure of the forces involved be 
comes very great. 

The measurement of the pressure is by means of an 
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an 
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open mereary manometer, as shown in Fig. 1. The 
stop valve, B, is for the purpose of damping any tend- 
ency in the colamn toward vibration due to periodic 
fluctuations in the pressure measured. The perform- 
ance of the thrust dynamometer and pressure mano- 
meter was exceedingly satisfactory, and, I believe, 
leaves little to be desired as to delicacy, accuracy, 
steadiness, readiness of calibration, and general re- 
liability. The manometer as used in these experiments 
was not self-registering, but was read by an observer 
at intervals of seconds throughout the run. 
This gave a very satisfactory value for the mean, but 
required, of course, the services of an extra observer. 
TRANSMISSION DYNAMOMETER. — For the trans- 
mission dynamometer the arrangement shown in Figs. 
2 was used, constituting a special form of rope 
dynamometer. The ropes, F and G, lead from the 
driving sheave on the after end of the propeller shaft, 
the former being the ticht and the latter the loose side. 
These pass over sheaves, H and I, and then around the 
sheave on the motor shaft. These sheaves are all of 
the same diameter, in the present case 15 inches. The 
sheaves, H and [, are mounted with ball bearings on a 
shaft, K, which is carried by a block, L M, the latter | 
being connected to the base by a pair of thin steel 


This is the well known Emery sup- | 


a few 


1 and 





plates or springs 
port or snbstitute for a knife edge, and for slight move- 
ments is almost perfectiy frictionless, at the same time 
affording rigidity in the directions desired. 

The sheaves, H and I, and their shaft thus form a 
balanced rocking system or lever pivotec in the’middle, 
and therefore without deflection so long as the tension 
on the two sides of the rope is the same. When run- 
ning, however, the difference between the tensions on 
the tight and loose sides will aetermine a moment 
whieh will tend to throw this arm down. This motion 
is prevented by a strut connected with the arm, N, by | 
a spherical joint, and resting on the bottom of an in- 
verted steam engine indicator piston. The compres- 
sion of the indicator spring is then used to measure 
the moment, and thence, knowing the revolutions, the 
power transmitted is immediately known. The indi- 
eator drum was given continuous and uniform motion 
in one direction only, by connecting it through a cord 
with the main dram of the Weaver recorder. 

Moror.—For driving the propellers a small rotary 
engine was used as indicated in the figures. Thisgavea 
nearly uniform turning moment and proved itself very 
satiafactory for the purpoee in view. 

Recorps or ReEvVoOLuTIONS, TIME AND. DisTancr.— 
All reeords relating to revolutions, time and speed were 
recorded on a Weaver time and speed recorder, which, 
it will be remembered, consists essentially of a modified 
Morse register with a number of pens under electrical 
control 

THE CovuRsK.—For the course a distance of 1,000 feet 
was measured off ona railroad tangent running close 
to the east shore of Cayuga Lake, where the beach is 
blaff and deep water extends close to the shore. A 
similar course was aiso laid off on a straight reach 
of the “Inlet.” a channel about 100 feet wide leading 
from the lake to the city. Most of the work was done 
on the outer course, the Inlet course being used only 
when the water on the lake was too rough for regular 
work outside. The observations relating to the ranges 
were made by an observer holding a cireuit breaker in 
his hand, which was closed opposite each range, thus 
furnishing ten series of distances of 100 feet each. 

THE PROPELLERS are of brass, four bladed as shown, 
and the blades are of eiliptical sontour when devel- 
oped, with maximum widths as shown by the table 
above. For making the propellers a wooden pattern 
was first prepared for No. 8. This propeller being cast, 
the pattern was redueed in blade width and thickness, 
and No. 7 was next cast, and so on down to No. 2, but 
one original pattern being thus required for the entire 
series. 

MopkE oF CONDUCTING AN EXPERIMENT.—For the 
determination of a single point or item of the final data 
two single runs were made, one north and one south. 

The boat being brought on the course some distance 
froin the first range mark, the motor was started, and 
the revolutions were brought by tachometer to the de- 
sired point. The speed of the boat at the same time 
was brought to the constant value,and as the boat 
neared the range marks the counting and recording 
mechanism was thrown into operation. The indica- 
tions of the mereury colamn on the thrust dynamo- 
meter were read and recorded at intervals of a few sec- 
onds while on the course. The fluctuations were in all 
cases slow and gentle, and usually from ten to fifteen 
readings were safficient to give a closely accurate ave- 
rage of the indications. In the meantime the range ob- 
server closed his cireuit on passing each range, and the 
other records were automatically recorded. 

The data thus taken consisted of the following : 

An indicator card from the power dynamometer. 

A column of readings from the thrust dynamonieter, 

A strip of paper with dots giving time revolution and 
range marks 

CALIBRATION.—-For the purpose of standardization, 
the apparatus was erected in the laboratory and oper- 
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The power dynamometer was standardized by means 
of a Prony brake applied on a wheel located on 
the end of the shaft instead of the propeller. The 
thrust dynamometer was standardized by applying 
known thrusts by means of a right angle triangle hav- 
ing a knife edge bearing. The calibrations were made 
at various speeds and a large amount of data was 
taken as the basis of these important determinations. 
The calibration of the power dynamometer was also 
determined by measurements and the known theory 
of its action. 

REDUCTION OF OBSERVATIONS.--The data obtained 





as previously described was reduced as follows: 

The mean ordinate of the indicator card was deter- 
mined, and from the calibration data the correspond- 
ing power was immediately known. Similarly the mean 
altitude of the mercury column was determined, and by 
the calibration data the corresponding thrusts were 
found. The revolutions per minute, and per 100 feet for 
the entire course, as well as the speed per minute, were 
then determined by counting from the strip of tape 
used in recording the revolutions. 

The two sets of results north and south corresponding 
to a given determination were then averaged and the 


| results thus found were accepted as a series of values 


of speed revolutions, thrust and power, mutually cor- 
responding the one to the others. This constituted 
the original reduced data. It became necessary. in 
order to put the data into form for plotting or investi- 
gation, to reduce it to constancy of some one feature. 
The data was first reduced to constancy of speed, the 
slip in each case being unchanged. 

A correction was also introduced at this point to 
allow for such slight departures from the standard 
pitch ratio of 1°3 as existed in the propellers as actually 
used. 

The data was next reduced to constancy of revolu- 
tion, the slip in each case remaining the same. 
Discussion OF REsULTS.—In all cases the slip for 
zero thrust was specially determined by a set of runs in 
which, at constant speed, the revolutions were so con- 
trolled as to give no thrust. In all cases, except for 
No. 2, the slip at which this oceurs is seen to be nega- 
tive, and the thrust at zero slip is positive. This result 
is well known in a general way, but the present experi- 
ments, so far as the author is aware, are the first pub- 
lished in which the point has been made the subject of 
quantitative determination. The explanation of the 
apparent anomaly is found in the influence due to the 
thickness of the blade. Independent experiments show, 
for a body of cross section like a propeller blade near 
the root, that due to the stream line distribution about 
such a body, the resultant force, when the direction of 
relative motion is parallel to the plane face, is directed 
from the plane face inward, or at least in such a direc- 
tion as to give a forward component in the case of a pro- 
peller thus moving. It is not, therefore, untila negative 
slip is reached with a more pronounced pressure on the 
back that this forward component is overcome and a 
zero thrust obtained. It is also notable that this effect 
seems to be the less pronounced the narrower the 
blade, so that for No. 2 a zero thrust was found at 
nearly zero slip. 

The general or average ratios between the thrusts 
of 2,3 and 4 bladed propellers given as the result of 
Froude’s experiments are 0°65, 0°865 and 1°00 for areas 
in the ratios 0°50, 0°75 and 100. The corresponding 
ratios here found for the particular pitch ratio 13 
with four blades and area ratios 0°18, 0°27 and 0°36, or 
with areas the same as those for 2, 3 and 4 bladed pro- 
pellers, are found to vary somewhat with the slip, as 
shown by the following table : 











Ratics of Thrusts for Area Rat'oa. 

Slip. 

018 ov 0°36 
010 048 O78 1:00 
ob es) | oso 100 
020 om oR 1:00 
Ow oreo O83 100 
O30 068 0°85 100 
Om 065 om 1:00 
040 0°66 0°87 100 














We come next to the efficiency curves. These are 
of great interest and highly suggestive. Taking true 
slips within the usual working range of 0°20 to 0°30, 
corresponding to apparent slips of, let us say, 0°10 to 
0°20, the efficiency increases with the decrease of area, 
and vice versa. For low values of the true slip, how- 
ever, the reverse is the case and efficiency increases 
with the increase of area. Fora slip of about 0°20 with 
this pitch ratio, efficiency seems to be nearly independ- 
ent of area. Or, viewed from another standpoint, a 
propeller of small area is comparatively inefficient at 
low slips, and does not reach its maximum efficiency 
until a high value of the slip is reached. This maxi- 
mum value is, however, higher than that reached by 
propellers of more area. Vice versa, a propeller of 
large area reaches its maximum efficiency at a lower 
value of the slip than for less area, and such maximum 
is less than that for the propeller of the smaller area. 





ated as nearly as possible under the conditions of use. 


Again, the variation of maximum efficiency for varia- 








tion of area ratio from 0°18 to 0°72 is only about 5 per 
cent, so that variation of area ratio within this range 
has comparatively slight influence on the efficiency. 

The maximum efficiencies herein determined are 
slightly less than the value 69 per cent given by 
Froude for 4 blades and area ratio 036. The cause of 
this difference I am at present unable to explain. 

If there be no limit on diameter or revolutions, the 
conditions likely to give the best efficiency are those of 
low area ratio and high slip, sufficient size and revolu- 
tions being provided, of course, to give the necessary 
thrust. With electric motors or steam turbines, where 
the revolutions are naturally high, such a propeller 
may the more readily be selected, and probably, in 
such eases, propellers of this character and worked at 
high values of the slip will be found most efficient. 

In conclusion, it may be well to again point out that 
the data herein contained relates to pitch ratio 1:3, 
and the conclusions of the present section must be 
understood strictly as applying to this value of the 
pitch ratio only. 


<a 
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Electrical News and Notes, 

It is stated, says The Medical Record, that telephones 
are to be placed in the wards of one of the Paris hospi- 
tals, within reach of the bedridden patients, so as to 
enable them to communicate with their friends out- 
side. There will also be an arrangement whereby the 
telephones may be switched on to a wire connected 
with a concert hall, so that the performance may be en- 
joyed by the invalids. 

Asimple lightning arrester has been employed by 
Siemens & Halske on an electrical power transmission 
line leading to the Brussels exhibition. It consists of 
two rods or bars mounted on insulators and parallel 
for a portion of their length, where they are close to- 
gether, while the end portions of the rods diverge, and 
on account of this shape the device has been termed 
the “horn” lightning arrester. One of the rods or 
‘*horns ” is connected to the line or instrument to be 
protected and the other to the ground.—Revue Indus- 
trielle. 

A syndicate of New York and Saratoga capitalists 
has purchased, at a cost of $60,000, the land in the vici- 
nity of Hell Gate Rapids, on the upper Hudson, about 
seven miles above Glens Falls. The intention is to 
utilize the great water power at the place for an elec- 
trical plant. A dam and power house are to be 
erected, and with the electricity generated therein a 
railroad, to be known as the Saratoga Northern, run- 
ning between Saratoga Springs and South Glens Falls, 
will be operated. This road will have branches to 
intermediate places and also to Glens Falls, Sandy Hill 
and Fort Edward. 

The number of periodicals dealing exclusively or 
largely with electricity amounts to sixty-six. Of these, 
eighteen are published in France, fourteen in the 
United States, twelve in Germany, six in England, 
three in Switzerland, two in Austria, Belgium, Holland, 
Italy, and Spain, and one in Canada, Japan, and 
Russia. The oldest electrical paper now in existence is 
the Annales Télégraphiques, published since 1855 in 
Paris, France. The second oldest is The Journal of 
the Telegraph, published since 1868 in Chicago, and 
the third, the Journal Télégraphique, published since 
1869 in Berne, Switzerland.—L’'Industrie Electrique. 

Budapest, the progressive capital of Hungary, has 
no longer any horse cars. On December 27, 1897, the 
transformation of all horse car lines into electric roads 
was completed. The city has the largest mileage of 
electric roads of any city in Europe. The total length 
of the tracks is 119 miles (of which 66 miles are 
operated by one company); total length operated with 
underground conductors, 36 miles ; number of motor 
cars, 355; other cars, 58; central stations, 5, with a 
capacity of 6,500 kilowatts. The entire equipment was 
completed a full year before the time originally con- 
templated.—Oesterreichische Monatschrift. 

Plans are being made to secure electric power gen- 
erated by the Housatonic River for the factories of 
Western Connecticut. James C. Delong, an electrical 
expert, was in Waterbury several days conferring 
with local manufacturers, and figuring to what extent 
the electric power would be used bythem. Mr. Delong 
is the representative of a syndicate of New York capi- 
talists who propose to buy the water privileges of the 
Housatonic Waterbury Company, which has erected 
an immense dam across the Housatonic River, about 
two miles above Shelton, and the big canal that 
furnishes water power to the Shelton and Birmingham 
factories. This dam has a fall of twenty-eight feet, 
and an electric power plant, it is declared, can be 
erected that could furnish electric power ‘to every 
factory and electric road in Ansonia, Derby, Shelton, 
Waterbury, Thomaston, Torrington, Winsted, New 
Britain, Bristol, Hartford, Berlin, Southington, Meri- 
den and Naugatuck, while if the Naugatuck division 
of the Consolidated Railroad should be equipped with 
electricity it could furnish power for that, as wel! as 
the Waterbury Traction Company and the cther 
trolley lines of that vicinity. The plans involve un ex- 
pense of several hundred thousand dollars. 
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Small Electric Motors, 
To the Editor of the SCIENTIFIC AMERICAN : 

I see by your “ Notes and Queries” columns that a 
great many readers are interested in small electric 
motors, such as you give instructions for the making 
of in your paper. 

The greatest problem, however, seeims to be the eco- 
nomical ranning of the same with a battery current. 

It is time and money thrown away to attempt to use 
them continuously with a primary battery alone, but 
by asing a storage battery, charging the same from 
gravity cells, we obtain good results. 

As I have had a plant of this kind running almost 
continuously since January, 1894, my description of 
the same, giving the original cost and actual expenses 
per year, will perhaps be of interest to your readers 
who may wish to install a similar one. 

The plant consists of twelve 6X8 gravity cells, placed 
in the cellar, connected in series, with two No. 14 insu- 
lated wires going through the outer cellar wall, then 
up to the attic and through to the storage battery, the 
distance being about 50 feet each way, which will make 
100 feet of wire. The storage battery is of the chloride 
type, four cells connected in series, each cell composed 

three plates 7°¢ x 734 inches, placed in a glass 
jar. To prevent aecident I inclosed the glass jars in 
a lead lined box, using paraffined wood strips on the 
bottom, around and between the cells. 

At first I had the connections inside the box, but 
soon found that they corroded with the splashing of 
the acid; so I soldered on rubber covered wires, then 
covered the joints with rubber cement and rubber 
strips, bringing them through the box and making all 
my connections on the outside. This works admir- 
ably. Another advantage of having them in a box 
this way is that it prevents evaporation and it is not 
necessary to look at them for six months; then, if the 
acid is below the plates, you can fill over them with a 
little water. Of course there are the closed rubber 
storage cells which a person may get, but the cost isa 
good deal more. 
attic in this manner, I am able to conduct my working 
wires to any room on the second floor, using No. 10 
wire. If there was any apparatus on the first floor, 
wires could easily be carried from the charging wires 
in the cellar up through the floor to the same. 

The prineipal part of the work is to run two sewing 
machines for family use, one of which is operated by 
the “Simple Electric Motor,” with a east field and seg- 
mental commutator on the shaft. This is inclosed in a 
box or cabinet on casters, and stands at the right hand 
side of machine, the shaft being long enough to come 
through one side and the end of same running in a 
small hole bored in the iron frame of the sewing ma- 
chine, between which and the box is a small pulley on 
the shaft, with a belt runuing to the pulley of machine. 
There is a switch placed on the wall to eut off the cur- 
rent when not in use ; also a foot switch placed on the 
treadle and made out of an ordinary window burglar 
alarm. This leaves both hands free to work with. Three 
resistance coils, consisting of No. 18 iron wire coiled on 
brass rods covered with asbestos, are placed inside the 





ot 


motor box, underneath the cover, and connect with a! 


three-point switch on top of the box. When connec- 
tion is made by the foot, and the switch is not on any 
of the points, the motor is running in series; and if 
the storage battery is highly charged, or if the work is 
light, it will be very satisfactory. Should the work be 
heavy, however, or the battery low, by switching on 
the points we allow more current to go through the 
armature, thereby getting more power. 

I have made the ** Simple Motor,” the ** Parkhurst” 
and the ‘‘ Hand Dynamo,” but the best one seems to 
be the ‘Simple Motor ;” that is, it seems to have more 
power for the amount of cui rent passing through. 

In another room I have the ** Parkhurst ” motor run- 
ning a Singer sewing machine, connected somewhat 
similarly ;: only, instead of the motor being in a box, it 
stands on the table of sewing machine, the resistance 
being in the base. 

I have also a fan which | use oceasionally in the hot 
weather, two sinall incandescent lamps of four candle 
power, and an alarm clock which rings a bell and lights 
a lamp at the same time. 

I have had no trouble whatever with the storage 
battery since first starting. The gravity cells I test 
about once a month. If they are above 25° Baumé, I 
take out three glasses of zinc sulphate from each cell, 
add more biue vitriol if neecessary, clean off the zines 
and fill up with soft water. 

I have a simple ga!vanometer in the circuit which I 
ean switch on or off, and from the amount of deflection 
of the needle can readily tell whether they are charg- 
ing all right or not. One can cast his own zines by 
making a pattern and casting in common fine sand, 
saving about one-half the cost. 

If there are two parties living in one house, one can 
easily rent out power to the other for say fifty cents per 
month, or he could run wires across a short distance to 
his neighbor. I think the plant would furnish enough 
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By having my storage battery in the | 
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current for three family sewing machines ; that is, to 
charge continuously, always having the gravity cells 
connected up. Below I give approximate cost per 
year for this way. At present I let mine charge till 
they use up twenty-five pounds of blue vitriol, then I 
disconnect them from storage battery, take out the 
zines, clean and dry them and let them stand till stor- 
age battery gets low, then charge up again. 


First cost, 4 storage cells at $5.25 each... ..........sseceeeees $21.00 
“ “32 gravity cells without zines. ............000.-++ 4.20 
= SCE Mien décndeatonwees vices osencntssenesnedeee 5.00 
- * lead and material for box. ............... s05 ees 4.00 

Rises 1666 aecenbancs0sscactdsececcetindieinaees $34.20 
i eeatinel 
Annual expense charging continuously: 

240 pounds blue vitriol at 544 cemts. ... 2... 66... cc cece een eee $13.20 

72 pounds Zinc Ot 5 Contes. ..........ccccccecesscceces 3.60 
16.80 

Caper Ga Gis vs 000i e - 6+ ccntpseensccscvccsape ecunie 70 
Ptsninsiindinthacecaves snetsduanasesteiectaba $16.10 


(This divided between three would only be a little over $5 per year each.) 
To charge thei as mentioned in latter part of article 

would be about $10 per year. JOHN DENNIS. 
Columbus, Ohio. 








Science Notes, 

Black rot, the dangerous enemy of grapes, has been 
treated successfully by sprinkling the green grapes 
with calcium carbide. M. G. Rodier, a Frenchman, is 
the discoverer of this remedy.—Revue Industrielle. 

For preventing a railroad disaster by the timely dis- 
covery of a broken rail and the stopping of an ap- 
proaching train a locomotive engineer at Halle on the 
Saale received a reward of 2 marks (50 cents) from the 
railroad company. 

According to The English Electrical Review, it ap- 
pears that Emperor William of Germany is to decide 
what system.of electric traction shall be adopted at 
Berlin, and that it is highly probable that this versa- 
tile monarch will not select any of the systems, but 
will invent a new one, provided he has time to do so. 


From a series of observations made on tropical plants, 
H. Molisch states that the freezing of plants at a tem- 
perature above 0° C., independently of their transpira- 
tion, is the result of chemical rather than of physical 
changes in the living substance ; some chemical pro- 
cesses, such as the formation of chlorophyl and of 
etiolin, respiration, and the assimilation of carbon 
dioxide, being largely dependent on temperature, while 
others are not.—Sitzber. k. Akad. Wiss. Wien. 

Two strange tales come from the antipodes. On 
November 19, the Catholic church at Minyip, Victoria, 
was partly blown over by astorm, and, propped up by 
heavy timbers, spiked to the ground. A few days later 
another storm arose and blew the church plumb on its 
foundation again. The ship “ Nelson” arrived at Wel- 
lington, having struck on a rocky point, and had 
several holes in her bottom. Divers found one hole 
stopped up by a large piece of rock and another hole 
calked by a fish that had been squeezed in tail first. 
These stories are interesting, though we cannot vouch 
for their authenticity. 


In a note recently presented to the Paris Academy 
of Sciences M. P. Lebeau says that he has succeeded in 
preparing alloys of glucinum by reducing glucinum 
oxide in the presence of another oxide orametal. The 
most notable of these were alloys of glucinum and 
copper, obtained by heating in an electric furnace a 
mixture of glucinum oxide, copper oxide and carbon. 
The proportion of glucinum varied from 5 to 10 per 
eent. The alloy of 95 copper and 5 glucinum is yellow 
in color, and can be forged, is easily worked and takes a 
high polish. It does not oxidize, says The Engineer- 
ing and Mining Journal, in the air, but tarnishes 
slightly under the action of sulphureted hydrogen. 
Nitrie acid dissolves it readily. 

Acetylene may be employed for the determination of 
copper. The salt to be analyzed is dissolved in water 
mixed with a little ammonia and heated for a short 
time on the water bath. Acetylene is then introduced 
into the dark blue fluid tosaturation. The precipitate is 
complete even in the cold. The copper acetylideis now 
collected, washed and decomposed by being digested 
with hot dilute nitric acid filtered from the carbon- 
aceous residue and the filtrate evaporated to dryness 
and ignited. The ash is weighed as CuO. For the 
separation of zinc and copper, as salts of the former 
metal are not decomposed by acetylene, the method is 
most useful. 

ee —C— 
The Fourth Avenue Trolley Line, 

The first underground trolley cars on the Fourth 
Avenue Line, New York City, to run below Eighth 
Street, reached the Brooklyn Bridge on March 6. Com- 
plete electrical trolley connection has now been estab- 
lished between City Halland Harlem. The cars are now 
running at intervals of three minutes during the day, 
and this will tend to relieve the congested traffic on 
the parallel lines. The intersection of the tracks of 
the trolley road and the tracks of the Third Avenue 
cable road was the most difficult part of the work. 
The line will soon be completed to the lower end of 
the Post Office. 
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Miscellaneous Notes and Meceipts, 

Paint for Blackboards.—Slate is imitated by the fol- 
lowing coat of paint. Beil 5 liters of water in a kettle 
and add 500 grammes of borax. When this is dissolved 
add 2 kilogrammes of shellac, stirring constantly, then 
1,250 grammes of very fine pumice stone and after some 
time 500 grammes of lampblack. After all is well mix- 
ed, strain the mixture through a fine brass sieve and 
cool off.—Firben Zeitung. 


Conversion of Mineral Oil into Candle Material. —A. 
Dousson has patented in Russia a method for solidify 
ing mineral oils for use in candle making by mixing 
with them about 1 per cent of nut oil or mutton tallow 
in the warm, and when the temperature has attained 
150° C. or thereabout, adding 4 per cent of (27°) soda 
lye, well stirred in to keep the mass from frothing up, 
and also to prevent the constituents from separating 
when cooled. At 200 C. the whole should again be 
come liquid and be then transferred to a second vessel, 
where it is distilled by steawn. The lighter portions of 
the oil are thus driven off, and the solid residue is em- 
ployed for moulding into candles. This process has 
been tested by J. A. A. Runjanz, who found, however, 
that by following the directions given, not more than 
8 per cent of the initial quantities taken remain as 
residue, and even this portion is semifluid and alto 
gether unsuitable for casting into moulds. Even if it 
could be moulded, it seems probable that the percent 
age of ash would be too great to allow the material to 
be of any use for the purpose of iilumination.—Trudy. 
Bak. Otd. Imp. Russk. 

Slate Marble.—Belgium exports a sort of black mar 
ble which is nothing else than prepared slate. <Ac- 
cording to the statement of an expert, such black mar 
ble can be prepared in the following manner: The 
slate suitable for this purpose is first polished nice and 
smooth with a sandstone, so that no visible impression 
is made on it with the chisel; this is the rough polish. 
After this polish finely with artificial pumice stone 
and finally finish with extremely light natural pumice 
stone. The polished surface now presents a velvet 
like, soft appearance. Allow to dry and heat the sur 
face thoroughly, whereupon the finely polished surface 
is impregnated with a heated mixture of oil and fine 
lampblack. This is allowed to remain for twelve hours. 
According to whether the slate used is more or less 
gray, the process is repeated until it loses its gray ap 
pearance. Now polish thoroughly with emery, which 
is taken on a linen rag, and finally finish polishing with 
tin ashes to which is added some lampblack. After 
the polishing is finished spread wax dissolved in tur 
pentine, to which some lampbiack is also added, on the 
polished plate warmed again. It is allowed to remain 
some time and then rubbed off vigorously with a clean 
linen rag. The slate thus treated now has a deep black 
appearance and looks like black marble. The polish 
is just as durable as the latter. The polished surfaces 
ean be etched, engraved, gilded and silvered, just the 
saine as genuine marble.— Bautechnische Zeitschrift. 
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Foreign Competition in EKnogland,. 


The question of foreign competition as affecting the 
United Kingdom was dwelt upon by Sir J. Wolfe 
Barry, the president of the Institution of Civil Engi 
neers, in distributing the prizes at a London trades 
training school recently. He said that instead of the 
rails for many of the Indian railways being supplied 
from Great Britain, as they bad previously been ever 
since railways were constructed, they were now com- 
ing from America. In spite of the enormous distance 
these rails were carried, they were being delivered in 
India at lower prices than British manufacturers 
eould touch. Again, he knew perfectly well that in 
London an enormous amount of machinery was now 
being brought from America at lower prices than Eng- 
lish manufacturers could quote. Locomotives, which 
also used to be supplied by Great Britain, not only for 
India but for the colonies and foreign countries, were 
likewise being sent out from continental workshops. 
Touching on the disputes between capital and labor, 
he argued for a more accurate view of the former, 
which he said was too often regarded as consisting of 
money alone, whereas it represented the power of di- 
rection and the ability to study the markets of the 
world and to know what could be sold and what could 





not.—Bradstreet’s. 
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Important Decision in Begard to Trade 
Marks Used in Engiand. 

The use, upon articles put on the market in the 
United Kingdom of Great Britain and Ireland, of a 
trade mark with the notice ** Trade mark registered ” is 
prohibited by law if the trade mark is not actually upon 
the register in Great Britain at the time the articles are 
offered for sale. American manufacturers using trade 
marks in connection with goods to be sold in England 
will therefore either have to register their trade marks 
there or, falling in this, they shonld omit from the 
goods or labels all reference to the trade mark being re- 
gistered. In many cases this will necessitate the print- 





ing of special labels for the Englisis market. 
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IMPROVED CALIPERS. same horse power but two knots less speed. Their 

To facilitate the proper aligning of shafts in a line | armament is the same, but they carry an additional 
of shafting, the calipers shown in the accompanying | torpedo tube. These boats were built by Yarrow, of 
illustration have been devised and patented by Fred | London, in 1887. The ‘“ Habana” was built by Thorny- 
A. Thompson, of Eureka, Wis. Fig. 1 is a plan view | croft, in 1887. She is a small boat of 59 tons displace- 
showing the ase of the device with the shaft in section, | ment, has two torpedo tubes and has 21°3 knots speed. 
the calipers indicating the distance from the center of | The “ Barcelo” was built by Normand, well known as 


guide line, and Fig. 2 is| the inventor of the boiler which bears his name and by 


the shaft to an auxiliary 
in inverted plan view. The device comprises a main | the successful torpedo craft which he has turned out. 
frame provided with angular guide arms, the frame She is of 66 tons displacement and 194g knots speed and 


having a rest adapted to be seated on the surface of | 
the shaft, caliper arms being fitted to slide on the an-| 
block being held to slide on 
the block with the caliper 
with the surface 


arins, and a 
links « 
arms, to bring their points in contact 
of the shaft at ints and at right angles toa 
the rest with the 


gular guide 


the frame nnect 


opposite po 


radius at the point of contact of 

shaft. After the desired adjustment is made the several 
parts are locked in place by screwing up the clamp-| 
ing serew The frame is provided with a graduation, | 
not shown, reading the diameter of the shaft on which 


the calipers are placed, and is read by a pointer or mark 


guide block, to indicate the distance from the 
shaft to the 
+-+e-e 


SPANISH DESTROYERS AND TORPEDO BOATS 
DESTINED FOR CUBA. 


from the 
center of the guide line 








We present an illustration which will be of special 
interest in view uur present critical relations with 
Spain it represents s¢ veral of the destroyers, torpedo 


boats and torpedo gunboats which are destined for THOMPSON’S CALIPERS. 


service in t_ubda water 
Ihe first divisio vhich ineludes the torpedo boat! carries two torpedo discharges. All of these boats are 
destroyers * Platon,” “Terror” and “ Furor,” and the! designated as first class and are comparable in speed 
torpedo boats ** Rayo,” ** Haleon,” and “ Azor,” is un-| and equipment with similar boats in other navies. 
der the command of Fernando Villaamil. The second The strength of this flotilla, of course, lies in its brand 
division will consist of the torpedo boat destroyers| new destroyers. The destroyer is an enlarged torpedo 
Osado \udaz " and “ Proserpina” (which are about | boat provided with sufficient size and power to enable 
completed by the builders at Glasgow) and the tor- it to keep the sea with a fighting fleet—something that 
pedo boats “ Ariete,” “ Habana” and * Barcelo.” the torpedo boat cannot do. In the course of the Eng- 
These boats are the pick of the Spanish torpedo flo-| lish naval maneuvers it was soon discovered that the 
tilla. They represent the very latest developments in| high speed of the torpedo boat was strictly a fair wea- 
torpedo boat design, and one of them, the “ Ariete,”| ther speed, and naval constructors realized that greater 
was at one time the most notable vessel of its kind in| weight, size and power were necessary to render these 
the world. This little craft is a torpedo boat proper as | little craft serviceable anywhere outside of sheltered 


m the later destroyers. She was built| waters. At the same time the enormous increase in 
Spanish government in 1887, by | the torpedo boat flotillas of other European navies ne- 
Thornyeroft, of London, and on her trial trip broke all | cessitated some defensive action against them, and it 
existing records by maintaining a speed of 26°1 knots| was resolved to build a fleet of vessels of from 300 to 
per hour. This was considered phenomenal at the/400 tons displacement, armed with powerful guns, 
time, and remained for several years the record speed | which would be capable of running down and destroy- 
vessel ; indeed, it was not until such large | ing torpedo craft. Hence the name “ destroyers.” 

‘Havock” and “Hornet” madetheir ap-| Of the three which are in active service, the ‘* Furor” 
893 that ber performance was surpassed. | and ‘ Terror” were launched in 1896. They are 220 feet 


distinguished fre 


to the order of the 


for a steam 


veasels as the 


pearance in | 


lever, is not so great by 2 knots. 


fires a 3-inch shell weighing 12 pounds with a velocity 
of 2,200 feet a second, which is eapable of penetrating 8 
inches of iron at the muzzle; so that it can be seen 
that one of these boats could annihilate a torpedo boat 
as soon as it had run up within range. 

Of the other four destroyers, one, the “ Pluton,” is 
already in service, and the other three, the “ Audaz,” 
the ‘‘Osado” and the ** Proserpina,” will sail at an early 
date. The “ Pluton” was illustrated in the SCIENTIFIC 
AMERICAN of December 25, 1897. These four are iden- 
tical in all respects and they have the characteristic of 
being considerably the largest destroyers in the world, 
being of over 100 tons greater displacement than the 
latest English boats of this type. Their speed, how- 
The particulars are 
as follows: Length, 225 feet ; beam, 224¢ feet ; draught, 
5°8 feet ; displacement, 400 tons ; speed, 30 knots ; horse 
power, 7,500; coal capacity, 100 tons ; and complement 
of men, 70. They carry two torpedo discharges and 
their armament is identical with that of the “ Furor” 
class. 

In bringing these boats over the Atlantic everything 
will be done to guard against accident and disable- 
ment in heavy weather, especially in the case of the 
smaller boats. The guns will be unshipped to re- 
duce top weight and provide additional coal carrying 
capacity for the long journey. 

The larger vessels shown in the cut are the “ De- 
structor” and the “ Transatlantico.” The former isa 
torpedo gunboat of 458 tons displacement ; 3,800 horse 
power and 224¢ knots speed. She is armed with three 
5-inch guns, four 6-pounders and four machine guns, 
and she carries three torpedo tubes. The Spanish navy 
is strong in this class of vessel, a large number of gun- 
boats of from 500 to 800 tons having been built for ser- 
vice in the Cuban and Philippine waters. 

Our illustration is reproduced from La Ilustracion 
Espanola y Americana. 

++ = 
The Current Supplement, 

The current SUPPLEMENT, No. 1159, contains many 
papers of more than usual interest. ‘Tests of the 
Synchronograph on the Telegraph Lines of the British 
Government” is an important paper which supple- 
ments the series begun in SUPPLEMENTS No. 1114 and 
1115. It is profusely illustrated with maps and dia- 
grams. The ‘Diesel Heat Motor” is an important 
paper dealing at considerable length with the interest- 
ing motor shown in last week’s SCIENTIFIC AMERICAN. 
The battleship ‘‘ O'Higgins,” which, aecording to rumor, 
has been purchased by Spain, is illustrated and de- 
scribed. ‘* The Russian Petroleum Industry ” describes 
the production of refined petroleum on the Caspian 





Sea. The article is abiy written and is profusely illus- 
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SPANISH TORPEDO FLEET DESTINED FOR CUBA. 


Che * Ariete”™ 
She 


is 14746 feet long and of 97 tons displace 
nent has 1,400 horse power and carries an arma- 
ment of four 4-pounder rapid-fire guns. She is provided 
with two The “ Rayo” is a sister boat 
to the * Ariete,” was also built by Thornycroft, but 
is credited with half a knot less speed 


orpedo tubes 
|and the complement of men is 67. The armament is 
heavy—too heavy according to the ideas of our own 


| 


long, 22 feet beam and 534 feet draught, with a dis-| trated. There is also an excellent formula for papier 
placement of 380 tons and a speed of 28 knots. They 
have twin engines of 6,000 horse power and bunker capa- 
city for 100 tons of coal. There are two torpedo tubes 


maehé, which is so often desired by our readers. For 
a full table of contents see page 178. 

EE Se RD PPL PTL! F 

THERE were 31,110 students matriculated at German 
universities the past winter semester, an increase of 





Of the other torpedo boats, the “ Azor” and the | designers—consisting of two 12-pounder rapid fire guns, | 1,000 over last year. The largest increase is, as usual, 


 Haleon ” are larger boats of 108tons. They have the | two 6-pounders and two 1-pounders. The 12-pounder | 





in the law faculty. 
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THE MANUFACTURE OF PAPER. 
L—THE PREPARATION OF WOOD PULP BY THE SULPHITE PROCESS. 

If one were asked to name the three staple articles 
of manufacture which are most essential to modern 
civilization as exemplified in the average work-a-day 
citizen, he would mention in their order food, clothing 
and paper, the first two as being essential to the physi- 
cal and the last to the mental and, in a 
large degree, the moral well-being of the 
race. History shows, moreover, that as 
man has gradually struggled upward 
from his primitive and crude condition, 
there has been a contemporaneous and 
successive appreciation of these necessi- 
ties of life, and the measure of demand 
for one of them, at least, has been a fairly 
good test of the degree of civilization in 
the later ages of the world’s history. 

It seems like the statement of a mere 
truism to say that the consumption of 
paper by a people is the measure of 
their intellectual advancement ; for it is 
a well understood fact that the countries 
in which education is most widely spread, 
where the average intelligence is highest, 
and the desire for knowledge and infor- 
mation is keenest, show the greatest con- 
sumption of paper per capita. It is a 

yus fact, however, that while most 
people have more or less knowledge of the 
processes by which wheat is manufactured 
into bread, or wool and cotton into a 
suit of clothes, there is probably not one 
in a thousand who has any conception of 
the ingenious processes by which the 
rough trunk of the forest tree is trans- 
formed into the finished sheet of paper 
upon which he reads the news of the day. 

Outside of those who are concerned in 
the paper trade, either as manufacturers 
or wholesale purchasers and consumers, 
it is probable that there are few people 
who have any clear knowledge either of 
the nature of the raw materials from 
which the bulk of the paper is made or of 
the truly enormous capacity of the mills 
which are devoted to its manufacture. 

In the whole United States there are 
to-day over 1,000 mills at work, whose 
united daily capacity amounts to over 
13,000 tons of paper in twenty-four hours. 
Of the total amount of paper produced— 
which, of course, falls somewhat short of 
this figure—by far the larger part is 
manufactured from wood, and not, as 
was formerly the case and as is even now popularly 
supposed, from rags. 

The paper mills of the Duncan Company, which we 
have selected for description, are situated on the banks 
of the Hudson River at Mechanicsville, about twelve 
miles north of the city of Troy, N. Y. Here a massive 
stone dam 850 feet in length with a fall of 16 feet has 
been constructed, and the 
energy of the impounded 
waters is developed in twenty 
turbines whose aggregate 
horse power is 3,500. This is 
supplemented by a steam en- 
gine plant of 750 horse power. 
On approaching the mills, 
which cover a_ rectangular 
biock on the bank of the 
river 980 feet in length by 
354 feet in width, one passes 
through a vast yard of spruce 
and poplar cord wood, in 
which, at certain seasons of 
the year, as many as 20,000 
cords may be seen stored at 
one time. Most of this wood, 
which averages 9 inches in 
diameter by 4 feet in length, 
is cut in the Adirondacks and 
the forests of Canada and 
brought to the mill by rail 
andecanal. Seventy-five cords 
of poplar and forty-five cords 
of spruce are consumed by the 
mills each day, which, after 
it has passed through the 
various processes and taken 
up the elay, starch, alum, 
resin, size, ete., which are 
used, is shipped from the 
mill as finished paper or che- 
mieal fiber—40 tons of the former and 34 tons of the 
latter per day. 

Allpaper is made from one or more of the various 
vegetable fibrous substances, such as cotton, flax, straw 
or wood ; and if a piece of paper, particularly of the 
finer grades, is examined beneath the microscope it will 
be found to consist of a mass of fibers which are roughly 
interlaced and present something of the appearance of 
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fine woven textile goods. If we similarly examine a/| thickness of the chips, or what is the same thing, the 


section of wood, we find that it consists of parallel fib- | length of the fiber, being from 5 to %& inch. 


The disk 


ers which are cemented together by cellular matter, | runs at 300 revolutions a minute and it can eat up 100 


and it is this fibrous material which is used in the 


manufacture of the wood pulp, as it is called, from | 
The preparation of the/| the building, from which they are fed into au inclined 


which the paper is made. 


cords of wood in a day of 10 hours. The chips now fall 
onto a conveyor and are taken to the second story of 


fiber by the destruction of the cellular matter is ac-| oscillating sereen, where, the sawdust and dirt are re- 
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complished by digesting the wood in chemical solu- 
tions; the spruce being treated with sulphurous acid|and it is built with 


| 15 feet in diameter. 


moved, finally discharging onto a travel- 
ing sorting table, 50 feet in length, as 
shown in Fig. 2. Here a set of men care 
fully pick out all the slivers and larger 
knots together with the long strips which 
are occasionally torn off the logs by the 
chipper. At the end of the table the 
chips are discharged onto an inclined con 
veyor, which carries them to a. large 
storage bin above the sulphite digester, 
which is capable of holding 100 cords of 
chips at a time. 

The sulphurous acid for treating the 
chips in the digester is prepared by burn- 
ing sulphur and drawing the fumes 
through a series of tanks containing a 
solution of milk of lime. Ohio white lime 
containing about 45 per cent of magnesia 
is used in preparing the solution, for the 
reason that salts of magnesia are soluble 
in hot water, whereas calcium salts are 
not and would form a troublesome scale 
in the digester. The acid plant, which 
is in duplicate, is shown in Fig. 3. The 
sulphur is burned in the retorts shown in 
the room adjoining the tank room, and 
the fumes are ied through a coil of coo! 
ing pipes and then passed in suecession 
through a series of large tanks filled with 
a solution of lime water. After passity: 
the coil the gas enters the bottom of the 
lowest tank of the series and rises through 
the solution, where much of it is ab 
sorbed. What absorbed collects 
above the liquid and is led to the bottom 
of the second tank, the being 
again repeated in the third tank of the 
series. The operation is assisted by a 
vacuum pump, which maintains a partial 
vacuum above the iiquid Mm the last 
tank. The pure milk of lime solution is 
fed from the top tank of all, and the 
acid solution at the proper strength is 
drawn off from the lowest tank and stored 
in large receivers ready for use in the 
digesters. 

The digester, Fig. 1, isa huge eylindri- 
eal steel plate structure, 38 feet long and 
The shell is one inch in thickness 

butt rivets 


is not 


pre CESS 


joints, the being 


and the poplar with caustic soda. The pure fiber which | countersunk on the inside, so as to secure a smooth 


remains is then taken to the paper mill and worked up | surface for the lead lining. 


into paper. 
THE SULPHITE MILL. 


The latter, »4 inch thick 
ness, is laid close against the shel! and is seaniless 
throughout. The digester is closed at both ends with 


Our illustration, Fig. 2, shows the preparation of the | covers of cast steel protected with linings of 49 inch 





“chips.” The spruce logs, should they be too large, 
are first split to the proper size in the splitter, whose 
operation is explained by the cut, and they are then 
placed endwise in the spout of the chipper, where they 
bear by their own weight at an angle of thirty degrees 
against the face of a swiftly revolving disk, in which 
are four knives set in radial slots cut through the disk. 
Each knife cuts off a diagonal chip from the log, the 





of iead. The shell is further 
protected from the acid by 
a thick lining of a 
grade of brick. For conveni 
ence of erection and repairs 


| 


the digester, which weighs | 


special 


a9 
tons, is hung on trunvions, 
whose journals may be carried 
on two pairs of massive lattice 
girders, by means of long six 
inch rods with screwed ends 
depending from the top of 
the columns. While it 
operation, the digester rests 
upon six ten-ineh 
columns; but when it 
sired to make repairs, it can 


18 ih 


east iron 


is de- 


be raised by means of the 
screws from the columns, 
swung ‘into the horizontal 


position (the slight brick fill 
ing of the arches in the aide 
walls of the 
taken out), and lowered onto 
rollers on the floor 

The digester is filled to the 
top with chips from the bin 
overhead, and the acid is then 
piped in by an overhead pipe 
which leads from the large 
storage tanks, whose capacity 
is 60,000 gailons. The cover 
is then bolted on and steam 
at 80 pounds pressure is introduced at the bottom 
The heating of the lower layers of liquid causes a 
continual circulation throughout the during 
the whole period of cookiag, which varies from nine 
to twelve hours. During the cooking, the acid solu 
tion attacks and renders soluble the incrustating mat 
ter of the wood—resin, lignose, celluiar matter—and 
dissolves it out, leaving only the pure fiber of the 


building being 


es NA. 


3.—PREPARATION OF SULPHITE PULP—THE SULPHUROUS ACID PLANT. 
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wood. The acid solution has a weak chemical affi- 
nity, and gas is liberated on a simght rise of tempera- 
The sulphur gas rises and escapes by the pipe 
1) will be noticed leading from the throat 


ture 
which (Pig. 
of the digester to a trap in the corner of the upper 
room. From the trap it is led through the acid storage 
tank and condensed, adding its strength to the liquor. 

When the cooking is completed, a ten-inch blow-off 
is opened and the contents are driven out into 
’a large woolen tank furaished with a 
The steam eseapes through a 


valve 
the * 
perforated faise bottom 
four-foot vertical stack and the spent liquor, containing 


blow pit, 


the dissolved resinous and cellular watter of the wood, | held a very high position. 


drains off and goes to waste 
The pulp at this stage has a 
beautifully transparent ap 


pearance, due to the bleach 


ing effect of the sulphurous 
was When the spent liquor 
has strained off, the * palp,” 
as it is now ealled, is taken 


to the wash where it is 


thoroughly 


pits 
washed with pure 


water. From the wash pits 


It iS pulnped up to a mixing 


box in which it is mixed with 


a sufficient amount of water 


to give it the proper fluidity, 


and is then run into the 
sereen room shown in Fig. 4, 
Here it passes through a 
threefold system of screens 


for the removal of foreign 


bodies or sach particies as 


would produce blemishes in 


first passes 


th paper. It 
the 


coarse creens, 


{ the 


room, which have a one 


through 
at the far end « 


hin ited 


emhth inch mesh and serve 
to take out the coarse knots 
and any uncooked fiber. It then flows into a settling 


particles of lime or dirt are removed 


passes onto and flows through 


box, where any 
by gravity, and finally 


the “ fine sereens 
on , | 
The general arrangement of the latter is shown in the 
! to of these sereens 


The}! 


vu the settling tanks into troughs | 


figure referre and a cross section 
ynd copper straining cylinders is given in Fig. 5, 
fluid puip flows fr 


} 


whieh open by means of side gates onto the screens, of 


which there are four in eaeh row Each screen con- | 
sists of a shallow box open at the top and provided 
midway of its depth with a horizontal sereen consisting 
perforated with innumerable fine slits 
ht, in width. The bottom of 
the sides by flexible rubber gaskets, and i+ is kept in 


continual and rapid vertical oscillation by means of 


of a brass plat« 


f the box is attached to 


cams mounted on a revolving shaft beneath the screen, 
which acts ona shaft projecting from the bottom of the 
box rhis bellows-like 


effect and draws the fine palp down through the screen, 


screen vibration produces a 
leaving the coarser material behind. 

The pulp now flows into the copper cylinders. These 
diaweter and 15 feet long. 
The outer shell ts freely perforated and the interior 


are about 3 feet in 


i sheet copper worm whose outer 
its inner 


ix traversed by 
is riveted to the outer shell and 
t with the hollow axial shaft upon 
which the cylinder rotates. The pulp flows into 
the eylinder at one end, and asit is guided through 
by the worm the water drains away, leaving the 
which bp Oks something like half 

to fall out at the other end of the 
water are playing continually 
upon the outside of the c 
of keeping the 
ehoked up by the pulp 
Prom the « 
conveyor which takes it through the “ bleaching 


edge 


edge min Contra 


Moet Pulp ow ik 
enelted snow 
eviinder Jeta of 
linder for the double 
perforation from 
washing the fiber. 


purpose 
and 
cylinders the pulp falls onto a 


~sOpper 


engine.” 
Paper made from sualphite pulp at this stage of 
sll he 


the process wo ipt to fade and turn yellow. 


To prevent this s bleached by subjecting it to 


the action of chlorine fora period of three hours, 


in what ie known asthe bleaching engine. This 
is a large iron tank, open at the top and pro- 
vided with semicircular ends, half way across 


whieh is placed a revolving dram provided with 


transverse bars. The pulp is placed in this tank 

together with a solution of chlorine and a little oil) 
Steam is intro 
The 


of the tank much as/| 


of vitriol to hasten the bleaching 


ineed and the drum or agitator is set in motion. 
latter works in the fluid sontents 


“a deeply tumersed pmdidle wheel would in water. loosen 


i 
mg up the pulp and causing a thorough contact with 
The pulp is emptied into “ drain 


ers” in the cellar of the building. where the liquor 1S 


the bleaching liquor 


allowed to drain away. The pulp is then thoroughly 


When it 
is nearly dry, it is dug end sent in cars to the paper 


washed with f.esh water and again drained. 


iniil 
The process as described, from the time the pulp 


'forger of Greek manuscripts, was certainly a most ex- 


being 8 ———__ 


| much more difficult. 


| phite pulp as the Duncan Company manufacture di- 
rectly into paper themselves. In our next article we 
shall deseribe the manufacture of soda pulp and show 
how that portion of the pulp, both sulphite and soda, 
which is supplied to the open market is prepared for 
shipment to other paper mills. 





+ Oe 
Simonides, the Forger of Manuscripts. 
Prof. Max Miller says that Simonides, the celebrated 


traordinary man—a scholar who, if he had applied his 
ingenuity to editing instead of forging, might have 
His greatest achievement 





4.-THE FINE SCREENS FOR REMOVING TOO COARSE MATERIAL FROM THE PULP. 


was, of course, the newly discovered Greek text of the 
history of ancient Egypt by Uranios. The man pos- 
sessed a large quantity of later Greek MSS. It seenis 
that in the eastern monasteries, where l:e sold, he also 
acquired some Greek MSS., by what means we wust 
not ask. He tried several of these MSS. with chem- 
icals, to see whether, as was the fashion during the 
middle ages, the parchment on which they were written 
had been used before, and the old writing scraped off 
in order to get writing material for some legends of 
Christian saints or rather modern compositions. When 
that has been the case, chemical appliances bring 
out the old writing very clearly, and he knew that in 
this way some very old and valuable Greek texts had 
been recovered. In that case the old uncial writing 
comes out generally ina dark blue, and becomes leg- 
ible, as underlying the modern Greek text. 

As Simonides was not lucky enough to discover or 
Greek text, or what is ealled a 


recover an ancient 


palimpsest MS., the thought struck him that he might 
manufacture such a treasure, which would have sold 
at a very high price. 


But even this did not satisfy his 











5.-SECTION THROUGH THE FINE SCREENS AND COPPER 


CYLINDERS. 


ambition. He might have taken the text of the 


| Gospels and written it between the lines of one of his 


Greek MSS., adding some startling various 

In that case detection would have seemed 
But he soared higher. He knew 
that a man of the name of Uranios had written a 
history of Egypt. which was lost. Simonides made up 
his mind to write himself in ancient Greek a history of 
Egypt such as he thought Uranios might have written. 
And, deep and clever as ie was, he chose Bunsen’s 


modern 
reacings. 


“ Egypt” and Lepsius’ *‘ Chronology” as his authori- 
ties. er he had finished his Greek text, he wrote it 
in da lue ink and in ancient uncial Greek letters 
betw the letters of a Greek MS, of about 1200 A. D. 





leaves the fine screens, is applicable only to such sul- 
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Anybody who knows the smallness of the letters in 
such a MS. can appreciate the enormous labor it must 
have been to insert, as it were, beneath and between 
these minute lines of each letter the supposed earlier 
writings of Uranios, so that the blue ink should never 
encroach on the small but true Greek letters. One 
single mistake would have beer fatal, and such is the 
knowledge which antiquaries now possess of the exact 
changes of Greek letters in every century that here, 
too, one single mistake in the outline of the old un- 
cial letters would have betrayed the forger. 

When Simonides had finished his masterpiece, he 
boldly offered it to the highest tribunal, the Royal 
Berlin Academy. The best 
chemists of the time examined 
it microscopically, and could 
find no flaw. Lepsius, the 
great Egyptologist, went 
through the whole text, and 
declared that the book could 
not be a forgery, because no 
one except Uranios could 
have known the names of the 
ancient Egyptian kings and 
the right dates of the various 
dynasties. which were exactly 
such as he had settled them 
in his books. The thought 
that Simonides might have 
consulted these very books 
never entered anybody's 
mind. Great was the excite- 
ment in the camp of the 
Egyptologists, and, though 
the price demanded by Si- 
monides was shamefully ex- 
travagaut, Bunsen persuaded 
the then King of Prussia, 
Frederick William IV., to pay 
it and to secure the treasure 
for Berlin. Dindorf, the 
famous Greek scholar, had been intrusted by Simonides 
with the editing of the text, and he had chosen the 
Clarendon Press at Oxford to publish the first specimen 
of it. In the mean time, unfavorable reports of Si- 
monides reached the German newspapers, and during 
a new examination of the MS. some irregularities 
were detected in the shape of the uncial M, and at last 
one passage was discovered by a very strong microscope 








_ where the blue ink bad run across the letters of the 


modern Greek text. No doubt could then remain that 
the whole MS. was a forgery. 

Simonides was forced to refund the money and was 
sent to prison, never to reappear again in the libraries 
of Europe. But. Prof. Miller tells us, he sueceeded in 
palming off a number of his forgeries upon public and 
privete collections in England, among them portraits 
of the Virgin Mary, some of the Apostles painted by 
Luke (!), and a copy of Homer, with a dedication from 
Pericles to the Tyrant of Syracuse. Even after his 


| forgery of Uranios was exposed, he received an offer of 
| £100 for it as a curiosity, but refused the offer.—We 
| are indebted to The Home Journal for the above 


particulars. 





International Congress of Applied Chemistry. 

We are informed by Dr. W. H. Wiley, of the 
Department of Agriculture, that the Second Inter- 
national Congress of Applied Chemistry will be 
held: in Vienna in July, 1898. Nearly 2,000 mem- 
bers were present at the last meeting, and it re- 
quired fivé large volumes to contain the report 
of its proceedings. A committee has been ap- 
pointed to promote the interests of the Congress 
in this country, aud it is hoped many chemists 
will be induced to attend. It is expected that ar- 
rangements can be made by which substantial 
reductions can be obtained in the transportation 
to Vienna. The opportunity of meeting distin- 
guished chemists from all parts of the world will 
doubtless be appreciated by the American mem- 
bers. The scientific work of the Congress will be 
conducted in twelve sections. Excursions to lo- 
ealities of interest will be arranged for and will 
be announced at a later period. Papers in Ger- 
man, French and English will be accepted, and 
authors are requested to communicate with the 
chairmen of the various sections and send them 
titles of the papers and subjects which they would 
like to have‘diseussed. Further information may be 
obtained by addressing Dr. W. H. Wiley at Washing- 
ton, D. C. 

—_ - ee —— 

Work on the Jungfrau railway is progressing satis- 
factorily. The Lauterbrunnen River furnishes 2,400 
horse power used for the electric rock drills. The bed 
of theriverhas been changed for a distance of about 
six miles. The line is practically complete to the Eiger 
glacier, and this section will be opened for traffic in 
June. Work has also been begun on the main tunnel 
and more than 150 yards have been completed ; the 
solid rock has been found at 30 yards under the snow, 
instead of 70 yards, as first expected.—Cosmos. 
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A NEWLY DISCOVERED PORTRAIT OF AMERIGO 
VESPUCCI. 
A discovery has just been made in Florence which is 


of the greatest importance from an historical point of | 





marked by such intelligence that it seems to presage 
his future greatness. Next himis the head of Amerigo 
the Elder, grandfather of the navigator. The ecclesiastic 
is an uncle of Amerigo and was a friend of Savonaro- 


view. There has been no artistic sensation in Florence |la. The rest of the figures are believed to be members 
of late years, with the possible exception of the finding | of the Vespueci family. The mother of Amerigo is the 
central figure on the other side, The figures are about 


of Botticelli’s ** Pallas” in 1895, which can be compared 
with the discovery on February 3 of a 
portrait of Amerigo Vespucci in an 
altar piece by Ghirlandajo in the Og- 
nissanti Church at Florence. We are 
enabled to present probably the first 
photographic reproduction of this por- 
trait which has appeared in this coun- 
try, the negatives having just been 
made by the Fratelli Alinari, of Flor- 
ence. Special attention has recently 
been paid to Vespucci, owing to the 
approaching celebration of the four 
hundredth anniversary of his alleged 
voyage. 

That Domenico Ghirlandajo painted 
a fresco for the Vespucci family has 
long been known. Vasari says: ‘“‘ Over 
an arch in the same chapel there is a 
Misericordia wherein Domenico (Ghir- 
landajo) has protrayed the likeness of 
Amerigo Vespucci, who sailed to the 
Indies” (che fece le navigazioni dell 
Indie). Bocchi, in his guide book to 
Florence (Ze Bellezze della Citta di 
Fiorenza, 1591), says: “In an arch in 
which js painted a ‘ Misericordia’ by 
the hand of Domenico there is likewise 
the portrait of Amerigo Vespucci.” 
The painting was never lost in the 
strict acceptation of the word, for we 
have the testiomy of Vasari and Boc- 
chi that it existed, and we know that 
the Vespucci chapel was whitewashed 
in 1616, but some time ago the walls of 
this chapel were scraped and no freseo 
was found. It now seems, however, 
that there were two Vespucci chapels 
in the Ognissanti Church and that the 
better known of these in 1616 passed 
to another family, when the walls were 
whitewashed. It is nothing unusual for families to 
have two chapels in a single church, as, for example, 
the two Strozzi chapels in Santa Maria Novella in 
Florence, but the existence of two such chapels is apt 
to make confusion in documents, so that it is, there- 
fore, not surprising that the mistake occurred. 

The picture was looked for in other parts of the 
church, but the investigators were misled by Vasari’s 
words ‘‘over an arch,” while in reality it was under 
an arch. 
Order of Minori Osser- 
vanti and historian of 
the Ognissanti, inform- 
ed Signor Guido Caroc- 
ci, the inspector of 
monuments, that he 
had found in some old 
documents in his con- 
vent the statement that 
there were frescoes un- 
der certain pictures in 
the chapel of St. Eliza- 
beth, Queen of Portn- 
gal. 
On February 3, Mat- 
teo Rosselli’s canvas 
of St. Elizabeth was re- 
moved and behind it 
was found the long lost 
Ghirlandajo. It seems 
that one of the altars in 
the chapel was set up 
by the Vespucci family. 
Like so many altar 
pieces it is in two parts, 
the lower representing 
the dead Christ and in 
the curved lunette un- 
der the arch is a stand- 
ing figure of the Virgin 
Mary, the Lady of Mer- 
ey, “Misericordia,” 
whose ample wantle, 
supported by angels, 
surrounds the members 
of the Vespueci family, 
while with her out- 
stretched arms she pro- 
nounces a benediction on the kneeling figures. She 
stands on a dais on which are the words “ Miseri- 
cordia Domini plena est terra.” Six women kneel on 
her left and six men on her right. Kneeling next the 
Virgin among the latter is the figure of a young man 
who presents a three-quarter face view. This head 
has been identified as that of Amerigo Vespucci, from 
whom we derive our name of “ America,” and it is 


Padre R. Razzoli, of the Franciscan | 





santi.” This seems to show that Amerigo was a twin. 
It is generally believed that the fresco was painted 
about 1472, as it was known to be one of Ghirlandajo’s 
early works. ‘This would make Amerigo Vespucci 
about twenty vears of age. His grandfather's tomb- 
stone was found a few years ago. It bears the date 








AMERIGO VESPUCCI IN GHIRLANDAJO’S RECENTLY DISCOVERED FRESCO 


two-thirds life size. There is nothing strange in the in 
troduction of family portraits in altar pieces. It was the 
universal custom at that time to include the members 


of one’s own family as taking part, usually as specta 


tors, in representations of great scenes of the Christian 
faith. It has been suggested that the dead Christ in 
the lower part of the fresco is the work of Davide 
Ghirlandajo, the brother of Domenico, as it is not so 


| Well executed as the lwnette. 


The authenticity of the portrait seems to be settled 





THE RECENTLY DISCOVERED FRESCO OF THE VESPUCCI FAMILY. 


beyond doubt. We know that Awerigo was born in 
1452 (O. 8.), for his certificate of baptism has just been 
discovered in the register of the church of San Gio- 
vanni. Itreads: ‘* Lunedi a di 18 Mare 1452, Amerigho 
et Matteo, di Messere Nastagio, di Messere Amerigho 
Vespucci, popolo Se Lucia Ognissanti.” ‘“ Monday, 
March 18, 1452, Amerigo and Matteo, of M. Nastagio, 


1472, and the figure in the fresco is undoubtedly a por 
trait from life of his ancestor, so this 
would seem to bring the date of the 
fresco within very narrow limits, and 
as all the other wen are older than 
Amerigo Vespueci, it is reasonable to 
suppose that the young man in the 
fresco is a true and authentic portrait 
of the navigator. 

The fresco is wel! preserved, and to 
all appearances has never been re 
touched, and the artistic value of the 
discovery is very great, as it gives us 
an arch-authentic Ghirlandajo in a 
fine state of preservation. 

Domenico di Tommaso di Currado 
Bigordi, cailed Ghirlandajo, was born 
in 1449 and died in 1494. He is im 
portant among the Florentines of the 
last quarter of the fifteenth century, 
on account of the human quality of 
his splendid portraits. Sebriety runs 
through all his work. There is no 
exaggerated movement, and the calm 
Florentine burghers sit quietly for 
their portraits. He was never so much 
at home as when painting assemblages 
of grave people, and he seizes the per 
sonality of his sitters and’ makes them 
live. The question of his contribution 
to the art of the Renaissance is wel! 
summed up in the Blashfield-Hopkin 
“Vasari,” which says: “His grave 
and virile style becomes the link be 
tween Masaccio in the beginning and 
Raphael at the culmination of the art 
of painting. To the student of the 
Renaissance, of Florentine history, or 
of the ‘human document,’ Ghirlanda- 
jo’s portraits of the contemporaries of 
the wagnificent Lorenzo and of Savo 
|narola are invaluable ; the old town stil! lives in these 
frescoes, and though the master was not given ‘ the 
walls of Florence to paint,’ as be desired, he portrayed 
the world within those walls.” 

The history of Amerigo Vespucci is well known. Born 
in 1451 at Florence, he died at Seville in 1512. He was 
a son of a notary of Florence nnd became a clerk in the 
commercial house of the Medici. He was sent to Spain 
by his employers about 1490, and some years aiter be 


Seville 





came a wember of the commercial house at 
which fitted out Column 
bus’ second expedition 
Awerigo Ves pueci 
claimed to have accom 
panied four expeditions 
to the new world, eo! 
cerning each of wl 
he wrote a narrative 
The first expediti 


in which he would ap 
pear to have held the 
position of astronomer, 
left Cadiz May 10 to 20 
1497, and after stopping 
at the Canary Isjaids 
eame “at the end of 
twenty-seven days upon 
acoast which we 
thonght to be that of a 


continent.” If this ex 
pedition is authentic 
Amerigo Vespucei 
reached the continent 
before either the Cabots 
or Columbus. He wrote 
an account of bis vari 
ous expeditions atc! also 
letters to Soderini, the 
Gonfaloniere of Flor 
ence. One of these let 
ters was published in 
1507 and Waldseemiiller 
made use of this letter 
in the same year and 
was the first to sugvest 
the name of ** America 

The sole authority for 
a voyage made by 
Vespucci in 1497 is the word of the navigator himsel: 
and historians have proved that from the middle 

| May, 1497, to the end of May, 1498, Vespueci was busily 
engaged at Seville and San Luear in the equipment of 
ia fleet on which Columbns sailed on his third voyage. 
| This seems to prove conclusively that Vespucei was not 
absent from Spain at the time the aileged voyage oc- 


f 
i 


of M. Amerigo Vespucci, parish of Santa Lucia, Ognis-|curred. Oontemporary history is silent regarding it 
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RECENTLY PATENTED INVENTIONS. 
Agricualteral, 


Mowrxne Macarne.—William 
Gee and Charles L. Downing, Gallatin, Mo. 
raachine the gearing is reduced to 5 minimam, the ma- 


O. Me- 


In thie 


the number on any exposed disk may be plainly seen, 
the arrangement being such that the rider can readily 
change the disks to present to view the desired num- 
ber. 

ELEVATOR SaFrety Stop.—Eugene X. 
| Genoad, Newark, N.J. To stop .an elevator in case of 





chine having bat comparatively few parts, and being | @s teen ot Ge ing to this 


light and strong while yet designed to be highly effec- 


tive. It has a forward drop frame carrying a cutter bar 


with elongated eve, and a sickle shaft having an eccen- 


tric working in the eye of the cutter bar, there being 
vevelod gearing between one end of the transverse shaft 
and the sickle shaft, while a pluion on the other end ef 


the transverse shaft meshes with a driving gear on the 
axle, there being a shifting lever connected with a piv- 
oted foot lever conveniently reached from the driver's 
weal 

Corn PLANTER.-~James K. Patterson, 
Crete, Neb. An automatic dropping means for corn 


planters is provided by this invention, comprising an | 


auxiliary frame hinged to the rear frame of the planter 
and carrying a shaft rotated by a wheel which reste upon 
the ground when the frame is dropped to horizontal posi- 


tion, bat which clears the ground when the frame is 
raised. Contact arms fixed upon this shaft and ona 
tongitadinal shaft coact to reciprocate a dropping mechan 

tm, the distance between the hills being determined by | 


the diameter of the wheel which contacts with the ground 
when the frame ie dropped and by the anraber of the 
arms 


FERTILIZER DistTRIBUTER.—Walter T. 


Johnstone, Macon. Ga. To more effectively distrivate 
guano and other fertilizers upon the soil, this invention 
provies a new agitating device for stirring the fertilizer 
while the machine is in motion, the agitator having pro- 
palsion blades designed to pulverize the material so that 
it will be distributed apon the ground in a loose or sepa- 
rated condition. One of whe blades of the agitator wheel, 
when the machine ie in motion, pushes the guano over 


the discharge opening of the hopper, and the next blade 


pushes the guano fa the opposite diroction, thus insuring 
an even and positive feed, the machine being readily ad- 


jastable to limit the amount of fertilizer w be distrib- 


‘invention, racks are fixed at the sides of the elevator 

well, and levers pivoted on the cage carry gear wheels 
adapted when the levers are swung outward to engage 
| the racks, springs acting to make firm such engagement 
of the wheels, and there being a restraining connec- 
tion between the wheels and the elevator supporting 
mechanism, 


Watcu Prorsctor.—Benjamin Green- 
berg, Boston, Mase, To securely hold a watch in its 
pocket so that it cannot be removed by a straight pull 
upon the watch or chain, but only by a special action on 
the holder, this inventor has patented a device compris- 
ing two opposing plates which embrace the watch, their 
bottom edges connected by a spring and one of the 
plates having a flange on its upper edge, with a notch 
accommodating the watch stem, while on the other plate 
are pins adapted to engage a garment pocket. To free 
the watch, a thumb or finger must be used to partially 
| open the plate casing. 
| Can Hanpiive Device.—Asmus Jen- 
sen, Louisville, Ky. To facilitate moving cans, jars, 
buckets, etc., from high shelves or other places ont of 
convenient reach, this invention provides a pole with 
lend bracket on which tongs are pivotally mounted, a 
| link being pivotally connected to each shank of the 
| tongs and with a pull rod extending to the other end of 
| the pole, where it is adapted to be engaged by a rack. 
| CurTaAIn StrREeTcHER.—James J. Oli- 

ver, Brooklyn, N. Y. To facilitate the stretching of 
window curtains or other draperies, in drying or for 
other purposes, this invention provides a stretching 
frame haying side rails and a bottom rail, each side rail 
| having an attached guide plate, while beads are secared 
to the bottom rail, yokes being attached to the beads and 
embracing the guide pilates, and thumb screws carried 
by the beads engaging the guide plates to hold the parts 





MARKER FOR PLANTERS.—Reuben I, | rigidly. 


Cairo, Neb. This invention provides an at- 

tachment for planters which can be shifted from side to 
side and broaght into action at either side of the machine | 
with two motions, ite adjustment being effected without 
stopping the team and without the driver dismounting 
The marker is of simple construction and readily adja-t- 
able, and may be raleed to clear an obltraction while 
the planter is in motion, and dropped immediately after 
pageing the obstruction 


Brundage 


Bicycles, Etc. 
BicycLe BrRAKE.—Elmer E Robison, 
Ainger, O. Thie brake ie applied by holding back on 


the pedais, or back pedaling, there being fixed to the end 
of the crank hanger adjacent to the pedal crana 4 ciren- 
lar disk having an outwardiy bent annalar flange, with 
which brake shoes are brought into engagement by the 
toggie action of links actuated from the pedal crank 
when back pressure is exerted apon the pedals, springs 
moving the brake shoes outof contact with the flange 
when the back pressure is relaxed. 

Skirt Guarp. — Caroline E. Miller, 
Minneapolis, Minn. This is a device designed to be ar- 
ranged upon a bicycle to protect the skirt of a female 
rider from the wind. It comprises a wire frame adapted 
to be secured to the front brace of the bicycle frame and 
extend lateraliy at each side, the frame having 4 cover 
consisting of two sections, one of which has a flap be- 
low the frame st the center. and ie designed to lap over 
nad ontton to the adjacent portion of the other section. 
The shape of the frame is ench that it is not likely to 
bend under the wind pressure, and the cover may be of 
sny enitable light material, as rubber gauze or similar 


fabric, 





Mechanical, 


Gane Puncu.—Levi Fisher, Brant- 
ford, Canada. To facilitate the ready adjustment of 
panches and dies according to the work In hand, and 
locking them in position t© insare proper punching, this 


Support FOR CURTAIN POLES, ETC.— 
Jobn Kroder and Henry Reubel, New York City. This 
support consists of knobs adapted to be screwed into the 
window casing, one end of the pole or rod fitting snugly 


into a recess in one of the knobs, while the other knob 


bas an elongated recess formed by two bores, into 
which the other end of the pole or rod may be passed, 
being locked in position by turning the support into 
proper position, although the pole or rod may be readily 
removed when it is desired to remove or replace the 
curtains. 


SuHutTTerR FAsTENER.—John C. Steel- 
| man, Linwood, N. J. This is a simple device for se- 
| curely holding a shutter in open position, consisting of a 
bracket to which is pivoted a forked, keeper having an 
apertured extension in which is a lug, there being also 
a lug on the inner portion of its body and a latch pivoted 
|to the bracket in rear of the keeper. To release the 
shutter, one simply ewings the catch upward. The de- 
vice is inexpensive and does not mar the lower edge of 
the shatter. 


SMOKE, Soot AND SPARK DESTROYER. 
—George J. Terrell, Meriden, Conn. According to this 
invention, the chimney proper is closed at its upper end, 
from which a pipe leads to the lower portion of an 
auxiliary chimney, a circulating fan being arranged in 
such pipe, while a stand pipe in the auxiliary chimney 
connects with a suitable water supply and is furnished 
with spray nozzles, from which the water is directed 
downwardly and laterally in jets to cover the entire 
transverse area of the auxiliary chimney, thus wholly 
destroying the smoke, soot and sparks. 


GARMENT DRAUGHTING PATTERN.— 
Marie [ucek, New York City. To facilitate the con- 
venient and accurate dranughting of ladies’ seamless 
waists and skirts, with but a single seam in the body, 
this invention provides a waist pattern having an angu- 
lur base on which is adjastably held a waist arm pivot- 
ally connected with a slide held adjustably on the base, a 
| front arm being held adjastably on the slide, and there 





invention provides a punch stock fitted in a head, and | being an arm ecye having two adjustable members, one 
adapted to carry » pressere pin engages by the punch and | ®djustable on the slide and connected by hnks with the 
a coupling screwing on the punch stock for pressing the front arm, while the other scye member is connected 
pin mm engagement with the head, as well as for clamping | W!th the shoulder measuring device connected with the 
the punch stock in place on the head. Longitodinally back arm held adjustably on the base. The necessary 


eplit dieholders are arranged to receive and hold the dies, 
being fitted loveciy in a groove formed in the base block 


while a pressere bar fitted in ‘he groove engages with its 
immer beveled edge the forward faces of the dieholders. 
With thie improvement a wide variety of work may be 


done without special and separate attachmenta, 


EYeLet Puscuine Macaiye.—Thowas 
A. Perring, Ansonia, Conn. In thie machine a stripper 
plate # employed having holes for the cutting punches 
and openings fitting the eyelets to be cut, with sections 
of its under surface before and after the section contain- 
ing the panch holes raised or offset from the perforated 
eectiona, while there are plates beneath the 
raced perte of the stripper. The sheet is fed to the 
punching presse with the barrels of the eyelets up, m- 
stead of down as heretofore, this being designed to pro- 
dare a emovtber and handsomer eyelet, while the quality 
of the prodatt is wot affected by the «ize of the eyelet, a 
- val! eyelet being as reatily and perfectly produced as a 

w_yer one 


prerert 


Miscellaneous. 


Horsk Ractne.—James F. Harding, 
Port Deposit, Md. A convenient and readily adjustable 
means for quickly affixing the race track number for 
horece to the sleeve or shoulder of the jockey riding 
each horse is provided by this invention, the device being 
in charge of and attended w by cach jockey instead of 
necessitating the attention of the judges, ote., with the 
attendant delay. 1: consists of « frame or holder, to be 
attached to the seam of the coat at the shoulder by a 
book and a rubber band, the frame boiding a senes of 
numbered disks, and having an opening through which 


graduations are arrauged on all the adjustable parts. 


Sasa Lock.—George A. Stedman, New 
| York City. This invention provides improvements in 
jlocks to be attached to the upper rail of the lower 
| sash and the upper surface of the lower rail of the upper 
—_ to prevent the opening of the window. Attached 

to each sash is a plate having upwardly projecting arme 
which are sloping on their opposite sides,a link en- 
gaging each of thes» sides to prevent the moving of the 
sash from the outside. The device adjusts itself to con- 
siderable variation in the height of the sashes. from 
shrinkage or other cause. 

OPENER FOR ENVELOPES OR WRAP- 
rens. - Frank E. Mann, New York City. According to 
this invention, the envelope is made with a small wire 
located almost wholly within and a small portion only 
visible on the outside of the envelope, a length of wire 
extending along the edge inside the flap, with ite ends 
bent over and almost entirely covered, but with a small 
portion exposed, by taking hold of which one edge of 
the envelope may be torn open. The same principle is 
applied as a wrapper fastening, the wire being placed 
mainly between the wrapper and the material inclosed. 

Firowrer Jar. —Stephen D. Engle, 
Hazleton, Pa. This jar is made of porous material, and 
with a cavity for the reception of water, the jar being 
so formed as to permit the roots and earth to be laid and 
held around its outer surface, thus presenting the appear- 
ance of a solid masse of earth and plants or a solid ball 
of vegetation. The roots and earth aré held in position 
by wires, for fastening which projections are formed in 
the upper edges of the neck and in a socket at the 
bottom. i 





Designs. = 

Pari.—Ellen J. Joy, Stoops, Pa. This 

pail is larger at the top than at the bottom, and is de- 

signed for use in scrabbing and cleaning, etc., having in 

one side a fluted panel, like a washboard, on which the 
mop or scrubbing cloth may be rubbed. 


BicycLe BAGGAGE CARRIER.—A. J. 
Gilfillan and W. H. White, Eureka Manufacturing Com- 
pany, Nyack, N. ¥. This carrier is a neat and inexpen 
sive device readily attached by a set screw to the rear of 
the saddle support, and has tapering arms extending in 
opposite directions, on which a bag, satchel or other 
article may be conveniently carried and be entirely out 
of the way. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





Business and Mersonal. 





The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as carly as Thursday morning to appear in the follow- 
ing week's issue. 





Marine Iron Works. Chicago. Catalogue free. 
“U. 8.” Metal Polish. Indianapolis. Samples free. 
Emery, etc., etc. The Tanite Co., Stroudsburg, Pa. 
Gasoline Brazing Forge, Turner Brass W orks, Chicago 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Power Hammers. Jenkins & Lingle, Bellefonte, Pa. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 
FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Metal Machinery. 
Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 
Gasoline Engines and Launches. Free catalogue. 
Monitor Vapor Engine and P. Co. Grand Rapids, Mich. 
Complete Waterproof Garment, which fully protects 
both sides of skirts and dress in all weather. Rights for 
sale. Charlies Elly Hall, Hotel Gerard, New York. 
The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mhil, &. Munn & Co., publishers, 361 Broadway, N. Y. 


t?” Send for new and complete catalogue of Scientific 


and other Books for sale by Munn & Co., 1 Broadway, 
New York. Free on application. 


Dyers 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al) letters 
or no atten’ will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should 








give Cate of paper and or number of question. 
cmqutrsce not answ time should 
repeated : will bear in mind that 
some answers require not a little research, and, 
though we endeavor to ly to all either by letter: 
8B vara wteal at Lh 
uyers an. 

fn columane be with addresses of 

a Ee ee Se 
Special Written Information on matters of 
rather than general interest cannot be 


e 
Seleutine American Supplements referred 
to may be had at the 10 cents each. 





(7876) C. 8. asks for an explanation of 
the theory of how the variations in the pressure of the 
atmosphere affect the salts contained in what is known 
as the chemical barometer. A. The chemical barometer 
usnally contains a substance which readily absorbs 
moistare from the air. Calcium chloride is oftea used. 
This grows heavier when damp and lighter when dry. 
If cobalt chloride is dissolved in alcoho! and applied to 
paper or any other surface, it is blue or rose color when 
warm and dry and pink when moist. These changes 
are produced by moisture, and not by the pressure of the 
air. You will find these instruments described in Hop- 
kins’ “ Experimental Science,” price $4 by mail. 


(7377) W. G. W. asks: What causes 
the stretching forces on the rubber cord of a retarn ball 
when swung about the hand—centrifugal or centripetal ? 
A. It is the so-cailed centrifugal force, which is the 
amount of force necessary to bend the ball from a 
straight path at right angles to the cord at any moment 
into the circular or other curve in which the cord com- 
pele it to move. 

(7378) R W. M. asks fora receipt for 
something that will render wood battery cells acidproof. 
A. Mix together equal parte by weight of guttapercha 
and paraffive. Melt them both over a water bath, melt- 
ing the gutta percha firet. Have the wood dry and warm 
and coat the cells evenly with the heated composition. 
It may be smoothed with a hot iron. 


(7379) W. A. M. asks: 1. What is meant 
by referring to an incandescent lamp as consuming  am- 
pere of current? Is the consumption on the bagis of 4 
ampere per hour? A. A current flow of 44 ampere is 
necessary to bring the filament of a lamp to full mcan- 
descence. Wespeak of a current of 1 ampere as we 
would speak of a stream of water flowing in a channel 
1 foot wide and 1 foot deep. This has no direct relation 


either to time or quantity of water. The quantity of water | 4 


that will flow past a point in this channel is determined 
by the velocity of the stream and by the time during 
which it flows; eo the quantity of electricity that shall 
flow through a conductor which is carrying 1 ampere de- 
pends on its pressure (volts) and upon the time. This 
quantity is reckoned in coulombs. A coulomb is the 





quantity which flows in 1 second when the current is 1 
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| ampere, and the current will be of 1 ampere when the 
pressure is 1 volt and the resistance lohm. The basis 
of charging for electric current used is the ampere hour, 
which is a current of | ampere flowing for 1 hour. 2. In 
regard to fuse wire, if a branch cut-out or other such de- 
vice is fused to carry say 10 amperes, how should each 
side of the cut-out be provided—with 5 ampere fuses or 10 
| amperes on each side, as in the case of a double pole cut- 
| out? A. With 10 ampere fuses, since the same 10 amperes 
| which fows outon one side flows back again on the other 
after it has done its work. 3. Is it practical to fit armature 
core disks direct to the armature shaft with key and not 
insulate them from the shaft? A. Yes; that is the pres- 
ent mode of construction. 4. I had a 2 horse power 
shunt wound motor in service driving cut-off saw, when 
suddenly, after I had been using saw several days pre- 
vious to this occurrence, the belt slipped off pulley on 
motor. Motor was stopped by me quickly, bat when I 
attempted to start again in the usual way, the armature 
would not revolve as freely as before; in fact, it would 
stick on a certain side when this side would paas a cer- 
tain point on the pole pieces, and we have never been able 
to use motor since. Since we found no short circuits or 
burned out coils in armatare or fields, we are at a loss to 
' understand this action and would thank you for an ex- 
' planation to this, and also the other questions. A. It 
would seem as if the shaft were bent so as to bind at one 
side 


(7880) A. W. B. asks: 1. How long will 
plunge battery (as descnbed on page 401, ‘* Experimental 
Science “) last if used about six hours a week to run 
motor 44 horse power? A. The duration of the plates in 
a plunge battery depends on the thickness of the zinc. 
y's inch is a good thickness. These should last six months 
at least. The carbons never wear out. The liquid would 
require renewal each week, 2. Will not round stone 
jars answer as well for cella? A. The advantage ofa 
square or rectangular jar is in the compactness of the 
battery. If that is of no consequence, any other form is 
just as good. 3. Would like to find out the cost to keep 
and maintain said battery. A. The cost depends only 
on the price of sodiam bichromate, sulphuric acid, mer- 
cury for amalgamation and zinc at your place. This we 
do not know. 

(7831) F. A. 8. asks: 1. What size wire 
should the magnets of a relay that are about 1 inch long 
be wound with to work on a line of No. 12 galvanized 
iron wire 14 mile long, with ground return and some 200 
feet of No. 18 office wire in the same circuit? A. Wind 
the relay magnets with No. 30 silk covered copper wire. 
It is hardly necessary to use a relay and local battery to 
work a sounder on a line only 4 milelong. The main 
battery at the ends of the line should be sufficient. 2. 
How many 68 Crowfoot batteries should it require to 
work the line with no otherinstruments cutin? A. Not 
more than six cells—three at each end of the line. 


NEW BOOKS, ETC. 


THE PsSYCHICAL CORRELATION oF RE- 
Liereus EMOTION AND SEXxvAL Dk- 








strE. By James Weir, Jr., M.D. 
Louisville. 1897. Pp. 338 12mo. 
Price $2. 


“ The author of this monograph has been incited to its 
publication by the commendations of three of the most 
eminent critics and editors of magazines in the United 
States, to whom it was submitted in manuscript. In this 
essay he discusses his subject from a physio-psychical 
standpoint, and believes that he bas kept intact the 
canons of scientific investigation, observation and dis- 
enssion.”’—Extract from preface. 


Tae Housk WARMING MANUAL. Con- 
taining essays on steam heating, hot 
water heating, warm air heating. 
Arranged for publication by Sidney 
P. Johnston. Second edition. 
Chicago: The American Artisan 
Press. 1898. Pp. 270. 8vo: 

Articles on steam heating, hot water and warm air 
heating, are included in this work. The heating engi- 
neer can find no field so fruitful of results as the 
study of current practice of the brightest of our practi- 
cal heating men. The articles in this volume have been 
carefully selected from those submitted in The American 
Artisan House Warming competition from all sections of 
the country. These cannot but prove a valuable aid to 
those interested in this great and constantly widening 
field of technical endeavor. The book is illustrated 
with floor plans and elaborate estimates. 
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larm. See Gage alarm. 
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WMldvertisements. 


ORDINARY RATES. 
Iuaside Page, each insertion, - 75 cents a line 
Back Page. each insertion, - - $1.00 a line 

For some classes of Advertisements, Special and 
lower rates are required. 


The above are r agate line—about e 


charges ight 
This notice st shows the width of the | ‘ine, 
Engravi ma 


ords ne. 
ond is vet in type. bead adver- 
tisements same rate per line, by measure- 
ment, as the | Advertisements must be 
received at Pubi Office as early as Thursday 
morning to appear! = the tullowing week's issue. 
Foot power 
Lathes srs‘ 
Cross feed 






9 and 11-inch Swing. 
New and Original Features 
Send for Ly ed ~s 
Seneca Falls Mfg. Com 
695 Water St.,Seneca 


Ap 


ails N- Y 











A College Education for 7 Cents a i 


remmereve yeur condi 
‘h courses, by mail, in Me- 
and 1 -— a 
nee . Me- 
chanical “Drawing and ine 
Design easily learned by our meth- 
ods. Small tuition fees cash A 
monthly installments to suit 


Courses in the 


lar, containing sample instruction 
—= question pages, aat and prices 
or © 





-ourses, o 
drawing uate. ete. State subjects 
interested in. Special ~yreneee 
to those enrolling new 


“HE UNITED CORRESPONDENCE SCHOOLS, |{ 
F.W. BWALD, Gen. Mgr. 154, 156, 158 Sth Ave., New York 


WALWORTH 
PIPE VISES 


are the Heaviest and 
Strongest vises made, 
Renewas.e Stree. Jaws. 


WALWORTH MFC. CO., 
20 OLIVER STREET, BOSTON, MASS. 

















lone is made by RISDON TRON 
— rh use. Contracts to erect and put 
. poi ~~ money faster than 


200 Beale Street. San Francisco, Cal. 


A TELEGRAPH OPERATOR'S 
SNES LPASNT wn 


tions. Weteach it 
i kiy an — our 


ctiished 3s %6 years. 
fare rs 
WOODWORKING MACHINERY.<> 
For Planing Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

&2™ Correspondence Solicited, 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 
327 to 347 West Front Street, 
CINCINNATI, Ox!o. 









uates 
nses 
Tite 























CuNSMITHS, TOOL 
Makers, Experi- 
MENTAL ano REPAIR 
WORK, Erc. 

Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 

ROCKFORD, ILL. 


The Coburn Patent Trolley Track sams 


Store Ladders. 


A PAIR OP STAIRS ALL ALONG 
THE LINE OF SHELVES. 
€” Send for Book. 
The Coburn Trolley Track Mfg. Co. 
HOLYOKE, MASS. 


THE PRINCIPAL AND PECULIAR POINTS WHEREIN 
ON t ANDE LLS 

















ism now aay a seven eas tye, yey <4 
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SEND | 








Bale tying press 
panne prose, 5. 


Amanns 
ew Bricker. 


1 ¥. Aecorsent batter 
Bearing, bail, H. Hansen. 
Beehive, F. Danzenbaker . 
Belt. W. Lanz 

Belt making machine, P. 
Bicycle, 8. Db. Carpenter.. 
Bicycie, ne & Crowther... 
Bicycle brake, C. aunet 











Bicycle brake, 'T. ioe Oa 
mepete pes awa container _ frame connection, M. 
ST 0.00 cnn onieeitlindieenaaaeee 600, 482 
nae a lower year’ fork and main driving sprocket, 
SNEED. cc cccsephbigihedocecsdeaccebonsces 400,329 
Bicycle package cartier. all ntilitiniheietweudacd 600,364 
Bicycle saddie, J. H. Poole..............+.+-.00e000: 600, 
Bicycle seat post, P. J. Hindmarsh................. 600,365 
oe slat fastener, Hood & Bailey................. BS 
jlock. See Bump block. 
slow tester, fist. C. Lee.. 400,451 
J . 0485 












Water 


tube er. 
ER a ee 











Boiler attachment, steam, N. G. Herreshoff...... wo: on 
Boiler flue cleaner, steam, A. A. Hull.............. 0,236 
Boiler safety device, — D. A. Reagan........ 600,271 
Book, blank, } A” re be ae 600,235 
Book, sales, H. Kirkwood. Letvetincmeences ss decabeatian 600.260) 
Boot or shoe cleaner, Reeves & Johnson.......... 600,376 
oo or shoe making machines, combined spanker | 
breaster foe. aA i ns. 600,264 | 
Bottle or o—_ ng 088 60'0e 600,339 | 
Bottles, sth : Gallet 00,300 | 
Bottles, p van Ben or poventiant refilling of, E. Ger- anes | 
yi 
Box cover, display, G. M. Hudson.................. 600,226 
Boxes, a employed in closing, H. 8. 
| EE te, TE 600,345 
B et. See Seat post bracket. 
trake. See Bicycle brake. 
trake shoe, W. D. Sargent................ccssceseees 
rush, electrically operated, A. Sherwood....... 
jump block, N. W. Ladd D cienemmntanadeevesse 


Surner. See Gas burner. Oil burner. 
utton, collar, J. G. Mattelin... ..................65 
Button, neckwear Seong, V. Fegley 
Calendar, C. W. Fros' 
Can wiring machine, 7- c. ey ery 
Cans, botties, ete, adjustable older and tilter 
for, Webster & H 
Car cou w. 
Car coupling. = We 
Car coupling, M. Pri 
Car coupling device, A.J. Chapel 
Car fender and brake, E. E. Rice 
_ fender, automatic, O. 7 Stahl 

















ate, te 
Car joader, W 
Car safety fender, panty We: B. Heywood. 


Cars, means for arresting motion of electric, W. 
noch enhensnneedietsuniserinane yese 600,252 
Carpet WE dt eave. consvcccctecetosenes O41 | 
ae - See Bicycle package carrier. Luggage | 
| 

Cartridge | packet, PG, SSRIs ec ccvcvcesccccces , 600,366 | 


Cartridge packet, Johnson & Brewer.. 
Cash register and indicator, J. is Cleai. 
Cash register and recorder, L. |. Darby 
Caster, bali, F. 8. Rechtsteiner. 
Collings. floors. -— walls, manufacturing stone 
iron, Mesc ° 600 
Chains, etc., or for key, 8. J. Barnett.. 
a > = butter worker, combined, 













Churn dasher, W A Oa 

Churn dasher, I. F. & H. A. Holmes... 

Cigar pee Mi machine, J.J. Ryan 
see er clamp. Screw clamp. 

ve Boller 

7 a> yiler flue cleaner. 

cleaner. Dish cleaner. 

Clip. See Cloth tip. pedal tee clip. 


Boot or shoe 























| out of print, so that this series will 





Clock attachment, J. Schindler..................... 600, 
Cloth clip, W. R. Tillanghast........... \. 
Clothes line and pin, W. D. Monjay.. 600, 
ae EL, Wk ME idecnse cencenegccsescts dus . 
k, right or left stop and waste, L. Ahrens. 600,131 
Goin controlled apperages, E. R. Howard... ...... 600,314 
Conveying apparatus, G, F. Newell. 600,978 
oaeene & paratus. steam, A. Si chiddecutetedoes 600 5h 
Cook qiteghasent. G. W. Bcc dcdeevove cocuce 600,508 
Cork puller, F. L. Johnson. .............ccccecseeves 600,424 
SEES SSS SSeS 600,257 
a See Car coupling. Pipe coupling. Thiil 
Cranberry  pieker, w. 4 Kendra. obese 600,204 
Crank power, J. C. Potts.. 600,109 
Cultivator, 8. a 7b Nay wemages oe» OOO2 
GEE UE. cdc coccgctesceiioncssaieahaneen 600,415 
Cultivator, J. T. Horn................ 
Cultivator attachment, C. Rodg pas uadocco<uehee 0, 175 
Cultivator, straddle row, J. D. Schofield wan ceunyles 600,210 
Current transformer, Po ase, C. Kurda........ 400,228 
Currying implement, J. G. Doughty...............« 600.14 
Curtain stretcher, E. FT 600,205 
| Cuspidor, J. & T. Bue tley hove cececsheccccccuneeea 600,554 
Cutter. See Feed cutte 
— from furnace "pases, apparatus for re- 
SE, GS CUE. coccccccddenccosaccecscaunimee’ 600, 187 
cycle ‘4 poments, apparatus ‘for ee, 
rowd . 0408 
( s . pot seed tester, combined, J. L. Males. . 0,229 
Cycle pedal -— toe men therefor, C. “d’ Albert . 600.51 
CREE, Be Wie Ms» ogo s conse ccsbvcctess 0, 
Dampening machine, E. W. Buell.................. 00,191 
Dental handpiece angle attachment, Case & 
MN .cu0choses chseae’ pescesensconesgeepesnnaetdde 600.243, 
Dental se sopereger. ©. G. ‘Capwell.. pdasccpeseaseneeene 600,257 
Digger. See Potato digger. 
Dish cleaner, E. Sparr. 600, 182 
Door catch, W. L. Ludlow. 600, 155 
Draught evener, F. Ege . 600,218 
—- ares of circles ‘inst 
indboccdapebodsmpenetbosercegceodnchbes cpabetnane 600,357 
Dust. piiavings, ete.. from air, apparatus for 
separating, A. W. Banister.................+++++ 600,300 
Educational apparatus aoe teachers, M. M. Parr.. 600.234 
Bie Gander, We. Ee. PUCTORM... 20. ccccne cocepsetegesss 1,445 





Explosive eng ne, 'L. Haivorson . M1 
Feed cutter, MIMD... 02.62 -00e coeseees 600, 14 
Feed water heater, B. F ’. Kelley 400.480 
Fence, portable wee. 1. ‘Brisbin 400.401 
Fence post, C. C. Nearn...........66...-++ . {2 
Fence wire stretcher, - H. Allen 600,242 
Fender. See Car Sender. Car safety fende 
SEE WINE, Me De CUE ccccccccccsccess socccsecceces 600,305 
SE i i I nn soc nacnitniiibabunensen , a0 43 
Firearm lock safety device, W. A. Ric hardson.. 
Firecracker, 8. 8. Senevuinn Th we ve adh : = 199 
Fire escape, ee sc cccnsnes 600,346, 
Fire extinguisher, a . MDE echocce 00 sbss 600,212 
Fire exti isher, automatic, F. “Grinneli beocetons 600,246 
An hose jet nozzle, 4. 600,149 
| pwapeest window, F. V oigt n 600,186 
| Florists’ designs, form for, J. F. 400,313 
Foot engper’, portable, 8. J. A 600,395 
| cay es lower rear fork 
Frame. ning frame. Umbrella we 
Fruit Gt. machine, B. B. & J. H. Wright.... 0,34 
Fruit picker, H. BE. Cady..................-.ssceeseee 600,256, 
ay" iy SIS Sue 54 fetbbgcc +s sadcee cdosden 400,218 
rnace. See Smoke consumi furnace. 
A cooling Ronse. r, OFe, . Roger........... 600,298 
Gage alarm, H. Cunderman.............. ... 26 
Galvanic apparatus, G. GHA . Schaefer . 0,380 





seoeres Servants, automatic regulator for, J. D. 
Electric heater, E. E. Gold 
Electric heater, R. J. Holland 
Electrical battery, N. B. 7.) - ee 
Electrode, therapeutic, J. 8. Mu 
Elevator. See Sucker rod -L.. Ff 
Engine. See Explosive engine. Multiple ener- 
zer momentum engine. Rotary engine. 
Surgical engine. 
Exercising apparatus, electrotherapeutic, 











is 















. O17 


Gas apparatus. > 90ee lene, ine & Bu 
~ . 00,165 


Gas burner, M. J. C 





See an pel A. 3. “= Lawes PAL 
Gas ing apparatus Grey. . 
Gate. See Car ga Railway gate. 
Gear. reversing ©. “C. De a 600,411 
Ser 4 generator et rtificial, J. 
eysers, apparatus or producing a cia 
on LS rare sana dese siee a cinecersteress oo. 

n saw sharpener, G. W. Taylor............. y 
Glass, us A making sheet, F. Vitte, Sr... 600.468 
Godiet, . drinking, E. C. Jones, Jr.............. 0.477 
Gold and silver from ores, ete., apparatus for 

e , MacArthur & Yates................ . 

v , automatic friction, Moore & West..... 600.497 
Grate, shaking, = A. Gumphett. ..........0..-s0s0 », 





v4 “R. A. Brea 
ley. 











ROCK DRILLS 
AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 





@ RAND DRILL CO. 


100 Broadway, New York, | 











Send Jor ( jatatogue 


al Ps: 








KNIGHT Gas ‘AND GASOLINE ENGINE 


sign, Sepinty, in pong 
sensitive governing. obtaining 
steadier motion and more de- 
sirable resulta, are the 
superior points in our 


engines 
ws w= Circular 
“4.” 
KNIGHT MFG. CO. 
1718 S. Market Street, 
CANTON, OHIO. 


GAS $ AND GASOLINE ENGINES 
arine and Stationary. p. upwards, 
dee” WORKS, 


ROG GAS 
Clarament Avenue, 4 
RAVENSWOOD P. 0O., CHICAGO 


“KING” 
Gasoline Engines 


















Oster Pat. Adjustable Stocks & Dies 


They are light in weight, dies 
made of the best tool steel, 
guaranceed just as strong 
and reliable as solid dies, cut 
the thread at one operation 
and release from the work 
without running back over 
finished thread: 1* ene es 
a ies aa two 


pee Semin, Se 
Gas Blast Furnaces 
GAS PRODUCERS 


PRESSURE BLOWERS. 
For llustrated Pamphlets, apply to 
AMERICAN GAS FURNACE CO. 
23 John Street, New York, N.Y. 


PERPETUAL MOTION 


A valuable series of papers at yg the classic forms 
ee perpetual motion appara he literature on this 
subject is so veer limited, the onl 








| 





book being entire! 
be important to = 


inventors. #0 ota FET SCIENTIFIC AMERIC 


ee EES Hoe, 11 1131, 11; 3 1135, 

1 37,1 138. ce, 10 cents each. For sale 
by Munn ; Co. and all newsdealers. Send for new 
| Catalogue. 





Physical and School Apparatus 


= GALVANOMETERS 


STANDARD, SINE, TANGENT, 
REFLECTING and WIEDEMANN 
GALVANOMETERS . 


Catalogue free. : 
E. 8. Ritchie & Sons, Brookline, Mass. 

























} HICH SPEED WEIOATOR > 
° y be van Se | 
D4 reguired wit _ heating. @ 
4 Reads either right or left. @ | 
°° may be instantly @ | 
eo moved to starting int. @ 
@ ber tips Working parts ince. e 
$c FS TARRETT £9;, | Athol, Oars D4 
5 NICKEL 
£3 Electro- Plating 
&s Apparatus and Material 
z an 7 
| THE 
~ Hanson & VanWinkle 
= “ 
| ES Newark, N. J. 
= 136 Liberty St., N. ¥. 
$2 8% & 87 8. Canal St., 
Chicago. 








ACETYLENE APPARATUS 


Acetylene Fm A = the SCIENTIFIC AMERICA’ SUP- 


| COMPLETE LAUNCHES, YACHTS, 






Ne Oil Caps. Exhausia« 
Under Water. Neiseiess. 
and WORKING BOATS. 
THE CHARLES B. KING co., Detroit, Mich. 
FRONTIER GAS ENGINES. 
usttical. a wH.P. Tandem, 0 to 


Send for ¢ —— 
ARS NTIER IRON WORK 
Ne. 6 C ene Street, 


Detroit, ich. 








‘ALCO VAPOR LAUNCH 


Motor controlled from bow. 
Rrol 6 
win 

, 8. 5, 

th) thos ensed 
required. 
vuaranteed 
or 


Valve movement, 
to @ ft. Launches 
Screws a speciait 
7, 12, M4 and 4 dh. p, 
engineer or pilot 
Speed and safety 
No dangerous Naphthe 
Gasoline used, No disagree- 
able vibration. 

# Send W cents in stamps 
Jor 1897 Cataleque 


\, 
Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N.J 
|ROTARY PUMPS AND ENGINES: 


Their Origin and Development.—An important series of 





| papers giving a historical resume of the rotary pump 
rm 


and engine ym 1588 and illustrated with clear draw- 
ings showing the construction of various forme of 
—- and engines, & ‘liustrations. Contained in 
UPPLEMENTS 11069, 1110, 1141. Price 19 cents 
each. 


For sale by Munn & Co. and ail newsdealers. 





This beats Wind, Steam. or Horse 
Power. We ofer the 


WEBSTER 2% actual borse power 


GAS ENGINE 


for $156, less 10c discount for cash. 

Built on tnterchangeatle plan. Built 

of best materiai. ade in lots of 100 

therefore we can make the p wiee. Box- 
) 


ed for shipment, weigut 0 pounds. 
Made for Gas or Gasoline 

GB” Write for Special Catalogue. 
WEBSTER MF’G CO., 


1074 West 15th Street, CHICAGO 


GAS. GASOLINE. EN 


WATER MOTORS 


5S WATER MOTOR. CO. NEWARK &® / 


Buy Telephones 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our -- paratus and guarantee our customers 

ust loss by patent suits. Our guaran: 














PLEMENT, with full illustrations, the most 
recent, shape oF or 4 made and commercial! ap tus 
for generat: | seale. 


acetylene on the large and s 

The was as mate for and used by the microscopist and | 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. ‘ ontained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous | 
valuable articles on this sub. we refer you to page 21 
of our new 1897 Ry 4 nee ‘atalogue, sent free to any 
address. MUNN 361 Broadway, New York. 


roune, on SQUARE BASE 


mOeS. datk 


CHORE made. 

ty than any other 
chuck. Set screws of cruci- 
ble steel. All nuts case- 
bardened. Drop forged steel 
wrench with each chuck. 
Holds straight or taper 
work. Can \ py aaty Faenest 


SKINNER CHUCK CO. Church Si., New Britain, Conn. 


ueen's Patent “Triple Plate” 
oepler-Holtz Electrical | Machine. 


be used at all 
on of year and in 
all kinds of weather. 
Prices ra: om 












“Se and instruments are both geod. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Ciintan St., Chicago. 

Largest Manufacturers of Telephones 
exclusively in the Unites States. 





TELEPHON E iIRECT! 
We make a spec si of manuiacturing 
Intercommuntcati ting’ *hones for interior 


or exterior lines. Our listruments have 
many new aud improved features All 
kinds of "Phones made to order. Our Pat- 
ent Transniitter can be bought separately 
if desired, for either short or long distance 
service. A speciality of Call Telephones 
for office, warehouse or factory use. Dis- 

mses with switchboard All sounds 
audible 580 per cent better than with other 
‘phones. Spencer procerices ya 
pany, 163 Greenwich Street, N. 





oe 


TR} SUPPLIES 


see 00 = Muanus EL Se rus Come. 






CAL 








om ‘apple to We 

on @ ration. 

a complete line 

lectrical and 
Instruments 
ratus. 


“QUEEN &CO.. Inc. | 
1011 Chestnut St. | 
Philadelphia, Pa. | 


ELECTRO MOTOR, SIMPLE, HOW TO| 
—- —By G. M. Hopkins. Descri ion of a smal! elec- | 
ic motor and with a view to as-ist- 
amateurs to make a motor which might be driven 
h advan by a current derived from a battery, and 
which would have sufficient power to Cpesete ¢ a foot 
mo oe om machi.e requiring not over One man pow- 
er. hit Contained in SCIENTIFIC AMER- 
ICAN CSUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from all newsdralers, 











| 
| 
| 














FOR HAND OR POWER 


he machine shown in cut is sup 
plied with a power base, elongated 
yinion. countershaft, ete., or can be 
ve rom base and carried about 
a hand machine. Allows good 
| fength of pipe to be handled even 
in small room. Ask for Ne. 78 
ND MACHINE. 
Range 24 to 4in. R. H. 


CURTIS & CURTIS, 6 Garden St., 





Bridgeport, Conn 





ah for Fine or Rough Work 


Tools that are common and Tools that 
are rare, cosily and cheap Tools, and 
every other kind of Tool used in any 

trade my will @nd described and tilos- 
trated in MONTGOMERY'S TOOL CAT- 
ALOGUE FOR 1893. A bendsome 
beok containing 510 pages and copious 
index. Pocket sive 614 = 444 Inches, with 
rounde’ edges and setitched covers 





Every workshop ami factory in the 
country shouki have one. Sent by 
mali fer 7% cents by 
MONTGOMERY & CO. 
105 Pulton Serect, New York. 
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~ Why tm the world acesn't a man like Jones get down 
to business methods when he can buy an American 
Typewriter for $0? Does be think I'm running a 
purzie depan ment 

The American Ten-Dellar Ty 
well made as the highest priced mac 
simple, it hae stood the testo?time Four years with- 
out a competitor. 7.00: in use. Catalogue and samples 
of work free. -pecial offer will be made on complete 
office outfit if you mention ScieNTIFIC AMERICAN. 


AMERICAN TYPEWRITER CO.. 267 Broadway, N. Y. 


Absolutely Reliable 
Always. 


ewriter is as 
nines, but more 








THE 


Remington 


Standard Typewriter 





MODELS. 





“eae Seamans & Benedict, 


7 Broadway , New York. 


There is Comfort in it. 


Failure to investigate the merits and price of 


THE HARTFORD 


before buying a typewriter will occasion regret. 
THE HARTFORD TYPEWRITER CO., Hartford, Conn. | 


if You Want the Best Lathe and Drill 


westc 
Strongeat 
» (rip, Great 
ext Capacity 
and Durabil- 
ity, Cheap and accurate. 
Westcott Chack (Ce., Oseida, 
Ask 





N. Woo 


U. S. A. 
or catalogue in English. French, Spanish or German, 


Bx POSITION, 1803. 


For Heavy Continuous Work 
every machtne shop will commend our 
Power Pipe Threading and Cut- 
ting Mac ine. Cones are central 
ever machine, equalizing the weight. 
Within the cones are compound e 
giving six changes of speed rears 


Tas? PRISER AT COLUMBIAN 





require no extra space, and ar’ pro- 
tected from dust or acefdent. Chasers 
can be opened, threaded pipe removed, 


another inserted and cat without stop- 
ping machine. G3” Send for ( oe 


1 tmnt ee BE Go. 


THECOPYING PAD 
and how to ase; with an engraving. Practica) directions 
how to prepare the gelatine pad, and alse the aniline ink 
by which the copies are made, bow to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN UPPLEMENT, No. 
43s. Price Wcents. For sale at this office and by all 
newrdeaiers in ai! parts of the evuntry 


luck and rubber the 
very best. The stitches 
re-enforce the tough, 
strong friction tn the 
belt. holding the plies 
frmly together. pe- 
Cally adapted for me- 
dium and small size pal- 
leys. ER” Catalogue Free 
Made by 


BOSTON BELTING CO., 





256 Devonshire St., 

Boston, v. $s. A 
DAILLIN MACHINES of 
al inds and sizes, for 


drilling welis for house, 


LL 


farm, City and Village 
Water Works, Facto 
ries, Ice Piants, Brew 
eries, Irrigation Coal and 
Mineral Prospecting, Of) and 












Ges,ete Latestand Best. 3 
ears experience Ww es Us 
WHAT or WAN 
i?” Mention Ho mper. 
LOOMIS & NYMAN, rate Ohio. 
THE C ARBIDES AND ACETYLENE 
Commercial o sidered ~ By r. t.. Willson and J. J 
Sarkert, Ph D A consid f the carbides and 
acetylene from 4 commercis of view, preceded by 
& brief history of these com; ois, *he methods of 
their formation, and their ehem ce and physical p 'p- 
w erties Sith © ilostration= f red In SCTENTI FIC 
AMEKMICAN SUPPLEMENT, Nos 1013 snd 1018. Price 
@ cents each. To be had at tt fice and from al 


newedenlers 


improves WASHBURNE’S PATENT 
CUFF HOLOER ono ORAWERS SUPPORTER. 
A Outl Holder that holds 
the coeff just where you want 
't. No button holes u-eded. 

No tearing of shirt or caf. 
frawers supporters that 
are “esily adjusted or taken 
om Hold tight. burt noth- 

ing, and save annoyance 

“ample of either of the 
“—y } mall. for 0 conta. 

us. a ge 
American fling o- Bex P. Waterbury, 





= 











A. Asheroft 0 S61 
Packing, piston, J. M. Anthony........... wo” BROKEN BICYCLES 
Paper bag holder, H. F. Kicher............. G00,145 | are expensive, We sel! al 
Paper cutting machine, H. L. Sanborn GOs nece: tools and 
Pavements, surface finishing for asphalt or bita- and can duplicate any part when 
minous, W. E. Dennison................ , . M26 piece is mailed to “* Will mail 
| Pedal toe clip, 8. J. Putmam.................... 0,170 you for 25c. in stamps a practical 
Pen, fountain marking, G. A. Werner.. 600,200 treatise, “ How toh at Bicy- 
Photographie negative rack, J. H. Smith. . 0.273 | cles,” by competent suthoriti 
Photographie plate holder, J. F. Short.. 400.179 | And'a fally illustrated catalogue 
| Photographs, coloring, D. Baker............ @00,122 | Smbracing thousands of bargains 
pene pS. picker. "Fruit picker. in tools, fittings and repair parts. 
Pin, O. Congelton a, matt 21 W E $ SE CO. 
Pipe coupling, J. T. Perkins. ceveee OOD44 | arren Street. New York, 
| Bipe crawtna apparatus, J. H. Matheson. . 600,352 | 
| Pipe wrench, C. Kramer....................+.. G00, 494 | 
Planter chec king attachment, seed, Johnson & | AMERICAN PATENTS. — _ AN INTER- 
ee 600,349 | | esting and valuable table showing the number of patents 
| Plants, ete., wash for hop, B. 8 Dyer.... 00,414 | =— tor the various subjects upon which petitions 
Plow and planter, combined, G. Franklir. 600.416 | a tone been filed from the beginning down to December 
Plow and seed planter, combined, J. Pennington. 600,29 IsM. Contained in SCIENTIFIC AMERICAN SUP- 
Pocket knife. J. A. Neil................ 600,442 Pi EMENT, No. 1002. ice 10 cents. To be had at 
| | tate office and from all new: 


| Post. See Bicycle aa post. "Fence post. ‘Saddle 
post. 
Pot. See Tea or cote ot. an 
Potato digger, A. S. Bullock............... «. ), 408 
Bear ie A CheeParkeSpringe Saddle | 2 
Press. See song f press. Byline press. ans 
Printing device, hand, Smith & Tripp. ), 239 built on scientific princ#, 
| Printing press air cushioning device, T. M. North ae, oes See the Spring that — 
Profiling machine, J. H. Wesson............ 600,391 all roads appear smooth ; no 
Protector See Shaft protector. jar, no vibration, no weari- 
pumer. See Cork ee and e ness or 
*ulverizer, centrifugal, F. Andree.... « MAB riding. Broa 
Pump, hydraulic, Dann & Hawley. - O16 row. om 4 7 re 
Pumping apparatus, H. G. Johnson. . 600,425 duced from $5.00 to $3.0. 
Puzzie, W. H. Emery................-- . 0,20 
~¥ See hae By a ney negative rac , 
il jownt and formmg same, ustin (re- 
OD = drangtryer gem ie erlang 11,653 A TRIAL 
Railway, electric, J. F. Scherpe.............. - eee 00,581 FREE. 
ra wate, ——— EK. -_ Seabees . Oa 
/ jlway rack rail, mountain, Stre . 2M recei 
Raiiway rolling stock, safety attac bmont for, N | oa. Patent Gun 
SIT, ov sauncqpasil athe . .. 00,410 | dress in the Lock Spring 
Railway signal, automatic, A J. Schmitt. 0.53 | dle sin the U to weight with 
Railway signal light, J 00,214 privilege of returning, after a week's trial if not entirely 
Railway switch, automatic. H. F. Eaton. 600.278 | satisfactory. On Fontipt of saddle will money, 
Rallwer vig | aezoes, < ‘rane & Esch less Return ( es. te Send for Pree. 
nge finder oran ¢eee 
Ratchet wrench. R. J. Milier Wanted, Agents in every town, men or women. 
See Time recorder. THE ZC. t. KROH cn., TOLEDO, 0. 


HOW TO MAKE} 


| Smoke consuming furnace, Harris el Brandt.. 


| Smut mes hine, ‘' aR , yr] 
nap, harness, ecCann oes adibtinn > e00ce “ 
Sith cana chin, Tipp insiraineni. 3. “| TAINTER GRAPHOPHONES, Aut Styles 





Hrieutific American. 








Sin cdvuisvens Giitetnahts waggbeate VUvOeececec cceuete 
Hinge, W. H. meere... ... 
Hinge and fastener mbined, Li ‘Pietcher. 

Hinge, detachable, sw 3. Hel 600, 


N/E? ON. 


Abr 








{Marcu io, 1808 


Send 

=| for 

f Catalog. 

| PIERCE ENGINE CO., 17 North 17th Street, Racine, Wis 














Nut lock, Nickols Ania esidbedec’ 

Nut plate loc k, J. M. Matter... 600,157 | Very comprehensive article giving the details of =o 
Oil burner, C. Ball 485 | struction of every part of these vehicles. With en- 
Ol! burner, O. Damon 60.408 | gravings. Contained in SCIENTIFIC AMERICAN SUP- 
Oil receptacle, C. & W. E. Winters 0,327 | PLEMENT, No. ore. Price 10 cents. To be had at this 


Oliver, 
Ores. and products, treatment of metailiferous, | 


Signal. See Railway signal. new: 

| Signaling ath V. K. Spicer.. . 600,26, printed ted. Ful ag me) a7/bY 
Skate, D Matthiesen stamp. KE EY & aie 
Smelting, ‘Treating sulfid ores of lead, ete., pre- Factory 4, iy NECT COT. 






Hinge, swinging sash, % J. lari. nininee oneage 
— p tus, C. EE dedusaceces . oe, 
look Fs Rack k band nook Hat and coat hook. spencennengs 

ion detacher, J. 8. Napier, ...............- -- 03 
Horse releaser, A. L. Grossman......... 600,310 s3cccece 
Hose coupling dust guard, W. H. Stark..........-. 600, ia 
Hose rest Ww. Sewers... dust p= 54 ie yn 
Hose reel, bracket, 8 coker... pacdsybooqenes & 
Hydraulic motor, A. Roba auta| (Interested in Cypewriters? f° 
injector, nasal. A. F. Ric Ss W449 mW 
Injector, steam, F. Sticker , - 600,453 to Ly 456 If 80, you should know all about *. 
Insulating connector, H. E. Pearce... .. G00 536 a the latest improvements. The mi 
Insulator and making same, electrical, J. W. x _ 

Boch . AG f 
lonone derivative, BE. De Laire GD 429 ie A 
Jeliy bags, ete. » support and compressor | for. L. mi ier 

4 Kellog 600.08 4 hy 
Jewelry pin Ww H&G. A. Skinner........... . O80 oN 
Joint. See Rati pn. . A 
Keyhole guard, H. Cobb....... . Doe Ad 
Knife. See Pocket knife. 
Knob attachment, Jones & Brownson.. 600 36s Ab 
Ladder, extensible, W. O. Duryea. avsuceceun 600, 196 
Ladder, folding step, C. Gariand.......... 400,281 AN 
Lamp, cycle, A. D Benger 96s 4ndaayeece 0,447 xe 
Lamp. electric are, J. H. Dumean................... W277 mM 
Lamp, miner's, W. D. Grace........... 600,418 PA 
Level, plumb, C. Warren........... ‘ 600 26 cA is 
Life saving apparatus, W.G. Burton... 600,355, ™~ 
Lifter, J. ee I epg BS 432 
Light. See kailway nal light. 
Loc See Nut loc —_ pate lock. 
Lock, Deardorff & Teet a 00,143 
Lock, N. Harris. 60D, 282 
locomotive, A. Robert . wpiva 
Locomotive, electric, H. Bitner......... GDL 
Loom, Crompton & Wyman. 600488 to }- :! 





Loom, H. Bastwood <5, 5 


Luggage carrier, C. 8. Sheppard 








A Safety Revolver 


ONLY 
GO OFF at 
the critical 
moment. 






A powerful Shooting W 
very short barrel. Therefore oT 
desirable 7. bicyclists, as it may be be carried in the 
pocket witbout inconvenience. Desc: catalogue free. 


SMITH & WESSON, 
14 Stastibetage Street, Sees, Sine. Mass. 


HALF A CENTURY OF CYCLES.—AN —AN 
interesting history of the cycle from its n up to ae 
present tue.” ‘the sree crank rariven neyo 
Cone-chaber” and is successors. a. The 
poe Ae weet), Cycle building a aan nts of im- 
The pneumatic tire. A hand and foot 
a With 9 illustrations. Contained in SCIENTIFIC 
Rusieycax SUPPLEMENT, No. igs. Price 
be had at this office and from all newsdealers. 


STERLING 
BICYCLES 


“BUILT LIKE A WATCH.” 


Art Catal 
STERLING CYCLE WoRes.. 
274-276-278 Wabash Ave icago. 

















Mail sack fastening, A. Braley au 
Measuring instrument, electrical, A. H. Hoyt... 000, 265 : 
Metal shearing machine, B, Wesselmann. .€00, 405, 600,468 ie 
Metallic or other — ~~~ aapegemennh means for se- _ aioe a 
curing, J. T. Morrow ; ‘ .. O04 - 
Mill. See Relling mill. 2 
Milling knife bolsters, ete., apparatus for, A. ter 
Johnston - 40, 426 
Milling knife bolsters, etc., machine for, A. John- 
ston 600,158 Ls the Leader tn Lmprovements, 
Miter clamp, A. Kohler pebercerecess 00,370 
Moulding apparatus, B. C. W hite. ‘ . 0.18 This company has issued an Art ga containing 
Mosquito bar attachment, Paysse & C arey G0 167 much of value. it is free. Send for one. 
Motor Ee motor. 0.40 
Motor, H. Hoeschen...... 600, 
Multiple energizer momentum engine, B. C. The Smith ame Cypewriter Co., 
Pole ep ccc cecdeeab Mees coétee’ .. 746 Syracuse, N 5» a. 8. A. 
Mustache guard, W. T. lams 600, 152 
Necktie fastener, Y. D. Scales. . 600,295, Branch fa in & Principal ame in the 
Nozzle, rotary. H. H. Gorter Seb deetbe 600, 198 United States and England. 
Nozzle, spraying, Dolley & Rehfuss.... 600,108 LE —— 
0 | 


Nut lock, A. D. Dunlavy 
Cc 


| MANUFACTURE OF BICYCLES. _ 





Jacks.. an,41 office at and from all 











Oitieg, $15 $6) BAD 


FITTED WITH THE 


WILLITS AUTOMATIC HUB BRAKE 


CATALOGUE FREE. 


HAY & WILLITS MFC. CO., 
INDIANAPOLIS, IND. 


BICYCLES 


$60 ‘Arlington’ “ $24.50 










Ne in Advance. Othersat Jand $20 
WRITE TODAY for SPECIAL OFFER. rote $12.50 
Shipped fem Pn ae Aan C.0.D.with pri toexamine. Buy 
direct manufacturers save dealers 


Large Ilus. iin: Cntalogue Pree cace ESS UNION, 
162 W. VanBuren Street, B- 



















Recorder. 
Reel. See Hose reel. 

Register. See Cash register. 

Road and bicycle for same, elevated, W. J. May.. 





IMPERIAL BALL BEARING AXLE 


smn 


Rod. See Spring tie rod. 

Rolling mill, automatic sheet metal. E-. eran 600,165 

Rolling mill plant, Morgan & Edwards oescccce GUNES 'O7 
Rotary engine, 8. W. Collins... 00.348 





PATTERN. 





Rotary engine, J. Putman 221 | 
Rotary engine, J. 8. Stephens 00,240 | 
Rotary engine, J. B. THOMAS. ..........-.--.+ +++. “0.4 | Endorsed by the Leading Carriage Builders. 


600 408 
MOST 


Cc. Wilson 
Reeves 


Rotary engine, C. 


Saddle post, spring, O. F. To Rive Easy, Cer Russer Tires 


Safe, G. J. Gesewein wos coeee G05 | The —, Maus & Co. Tire is the best on the market. 
gon of pepper ehaier. G. x. Hamfeldt. : 600 Be 2B” Write for Descriptive ( 

Sas oor, ete. voted window oulten. OD0,472 

Sash holder, N. Harris... eoo.2x3 | KELLEY, MAUS & CO., imperial Ball Bearing Axle and 


| Vehicle Rubber Tire Dept., 439 Wabash Av., Chicago. 


Sawmill carriages, automatic offset mechanism 
for, W. B. Heyw a 





Saw tooth setting apparatus, P. To H ; 600 325 

Screw clamp, He 8 boa . = archi. cesde - om BALL BEARING AXLES AND RUB- 
Screw cutting mac nine J. Batey . 600.133 | ber Tires.—A paper read before the Carriage Builders’ 
Seat post bracket, Crosby & Tellefsen 40,276 | National Convention, n Pbiiadelpbia October, show- 
Self-leveling table. W. A. Miller @00.481 | ing the advantage to be derived from the use of ball 
Separator. See Dental separator. bearings and pneumatic tires in road vebicies. Con- 
Sewing machine, C. B. Hunt . ee 4% | tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
Sewing machine, J. H. Mooney -oe OOD ars. Price 10 cents, To be had at this office and from 
Sewing on buttons, machine for, J.J. Sullivan.... 000.27 newsdealers. 

Shaft protector, H. . . DOS 


D> Bie WOREIE. 20s <cccccecoces 

Shelf support, G. Stikeman.. tes 

Shoe counter, J. Mitchell 

Shores or (betaine jetties, means for Soeseetine, 
Wilkinson 

Shutter worker, A. A. Morrett 

Sign, figure, C. T. Bradshaw 


$5 an Press 


Prints your own cards, labels, 
Larger press for 








paratory to, Huntington & Heberilein. 


EDISON PHONOGRAPHS, ui Styles. 











Jones 
Spectacle saddle. E. B. Meyrowitz.. 
Spinning machine roving guide, LH. 
Spinning machine thread guide support, ew 

tum 
Spoke adjusting device, bievcle, H. P. Roth 
Spring tle rod, wire, W. A. Comstock 
Stable, 8. F Lindstam 
Stave jointer, J. Greenwood. . 
Steam boiler, H. See.. dee 
Steam boiler, J. P. Simmons 


Complete stock of records, and supplies, 
a yt oe 


3% Page Mustrated Catalogue, free. 
The Edison Phonograph Co., 427 Vine St.,Cincinnati,0. 
THE BICYCLE: ITS INFLUENCE IN 
Health Disease.— By G. M. Ham A val- 


ble and | h the ew 
nadie and interesting paper in which the sub i - 
haustively treated from the follow! he net te 




















Steam boiler, 8. D. Thurston raons 7 

feeam oy nes moter Daees A. B. Marshall. ........ the eyele by ferme } A a, sging une of 
eam trap. Edson & Tarby...... sci cccrccecesene AMERICA PrPLsuant No. 10 Price 

Stoker, spochany Ww. D.  Grumenew sae — 2. 10 cents. 

Stool, folding, F. E. Upham.................... “<; aoncane | 10 be had at this office and from all newsdealers. 

| Seore ae S Cc. & Pal EY te: ots , ~~ 
ove base, 4 on. ” ePescessroceece 

| Stove lew Fg KB. ©. Sheeler. uaa ZENTMAYER 8 MICROSCOPES. 

Stove, wood burning. \ W. H. James . 00.48 Used and indorsed by the leading 

street sweeper.) tam . Evans...... ... 10581 and Colleareteuen ew 
reet sweeper, J. Hasson................ . 0.22 Perfection in the Art icroscope Making. — 

instruments, striking apparatus for, A. an: &2” Complete nt llustrated entaloute of Micro- 
ia —serenoee rer cere rt way tay Tg 


Pine 
(Continued on page 191) 5. ZENTMAYER, ait Selim SL Peien 


BICYCLE TIRE REPAIRING. —THE 


jones of — le oa i ee.~d article - 
e mi of inserting 

olsen s and pl her yy ia, + 
i oO 8 illustrations. 











A COMPLETE 


ELECTRICAL LIBRARY 


By Pror. T. O'CONOR SLOANE. 





AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
OW ELECTRICITY. 

For the Student, the Amateur, the Workshop, the Electri- 
cal Engineer, Schools and Colleges. 
Comprising five books, as follows: 

Arithmetic of Electricity, 138 pages, - 

Electric Toy Making, 140 pages, . 

How to Become a Successfu! Electrician,189 pp. 1.00 

Standard Electrical Dictionary, 682 pages, 

Electricity Simplified, 168 pages, 
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A COLLEGE 
EDUCATION 


7 chT) 


Fer #2 down and $2 a month WE GIVE 
AN EDUCATION IN THE THEORY OF 


STEAM ENGINEERING 


attern 
raftin 


Guaranteed Success. 


We have helped thousands to 
— tigme s and salaries. Otr- 
ate subject you wish 

fo ate study. 


The International 








Bohm, wea of —- cireuit 


prs an’s batte Kollor's battery te tne efhicl ot 
an’s . 
ary cells with’ three illustrations. Cos in Bor- 


10 cents. 


IMost = Zompact » Camera 


TAKING 34x34 AND 34x44 PICTURES. 
on tee Oe ee Got 


plateholder. 
MADE IN cay SIZES. 


Voge, Zeke! 








-00 

Pocket, se or x 
MAY 8. 3 pict “7.50 
Camera open. Tegzter.. pocket), for 34 _* a 


For Pigtes or Films, xtra 
Lens. Brilliant View 
perfect pictures. 
Also full line Hand and Tripod Cameras gx& 5x7, 
6g x 54, 8x10. Latest improvements. 
Order from your dealer or write for Free Booklet to 


Monroe Camera Co., Stone $t., Rochester, N.Y. | + 


PHON GRATE ¥ IN COLORS-—A 
1 e@ literat h ject 

Thos. Bolas. A. or Ts on LENT oul ni 
Munn & Co. and all newsdealers a 


SO SIMPLE A CHILD CAN USE T4EM 
SUNART 


MAGAZINE CAMERA, 
Folding yo 


si 
to fi," snare Junior, wee 
ee sens Send y cent stamp for 


SUNART PHOTO CO. 
5 ) AQUEDUCT r STREET, RocuestTer, N. Y. 
A FOLDING CAMERA, — WORKING 


penn or. how to build a folding wt A 
practica fe 4 


eaper by ‘or lustra- 
tions. ned “= SUer arene 1021. Price 0 
cents. For Sale by Munn & Co. and all newsdealers. 


N. Y. Camera EXcHAncGe. 


50% Saved on all makes of Cameras 
H 
all qptquarters for Buying, Selling 


ent always on hand. 
Photo suppl Of ue 
4 supplies 
plies o \elaed ption 
“or Send 2. stamp for bargain 


list. Address 
N, Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 


ICE BOATS—THEIR CONSTRUCTION 
d Management. With working drawings, detai and 
directions in full. Four e ravingn, showing 
construction. Views of the two fastont ice-saili x 
used on the H river in winter. By H. 
M.E. het tke in a AMERICAN SUPPLE- 
MENT, No. 1. Th umber contains rules 
and regulations for the the. ‘formation of ice-boat clubs, the 
salting and management of ice-boats. Price 10 


WOODEN TANKS. 
Rees eos 


Wood Tanks a specialty. 
we ¢4 LDWELL CO., 
Main Street, Louisville, Ky. 


Preserve Your Papers. 


Subscribers to the SCIENTIFIC AMERICAN and SCTEN- 
TIF'C AMERICAN SUPPLEMENT. who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in- 
scription “Scientific American” and “ Seientific Ameri- 
can Supplement” in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 


MUNN & CO., 361 Broaoway New Yorx 


~ pally Acasmatip 





ice 10 cents. 





All 

















































ecgical ctrical, A. W. Br «sseeees O00,135 
Railw witch 

S23 ge & ene laa sciwarig UNM 
table. Self-leveling t > , 








eee) 


cama vehicle, T. W. 
tener, en — 





ehicle weeoe, G Ost... 
veloci » emt 
clocipede. J.J. Wa 7 





44. 


hinery, 3; a Donaghy... .......+ 
se. “apparnens for —— we deline- 
f outlines of, F. H. Pierpo 


pe f. 

ation 
Ulster, a4 
Umbrella, petting or telescopi 
Umbrella frame, F. E. Mitchell” oseese 
yew. aoe, W. H. Holcombe. 










us, R. 8. 
Watertube boller,, fvertical. J. nals oo 
el) drilling ttach c. 8. Wright. 
Wall drilling machine, oil, J. H. Moore 
Wheel. | hg wheel. 








Wire cloth, Galvan or metallic “coated, G 


war paper making machines, making, J. C 











and der, J Uarpman.. 
. See Pipe wrench. Ratchet wrench. 








DESIGNS. 
| me ed or similar article, E. Grewey........ 28,339 
Bedstead headboard or footboard, Hi. Ward, 
28,367 to 28,369 
Bicycle casing or bracket, M. L. Nichols........... 28,352 


Bicycle frame crank hanger, A. L. Moore........... 
Cam wheel, A. J. Mgt ay 
Carline pocket, H. 
Display stand arm, 4 F 
Eaves trough hanger, ©. D. Ward 
Fasteners, soca b 
Adams. 
Grate =. 4 
Hook, 
Hook. belt. 
Insulator, 















. 
Stove, heating, E. H. Huenefeid 


.. BY 
zctnge body Preterm. Robinson & Dentm 2.34 
— stand, "Ww hrlich 28,366 
k, H. F. ‘Reuter... 28,350 
Tooth support, N. § rd 28,345 
FF aaa ad ribbon, R. . eee ins - BA 
oven fabric, W. 'T. Smith........ as aa . 7 


TRADE MARKS. 


Axles and trimmings, vehicle, G. M. a. ~ 31,419 
Beer, Ernst Tosetti Brewing Company..... ....... 
Bicycles, veloci es and like vehicl ~=4 Pope Man- 
ufacturing pees 0 0ase, ge + sedene seseenstbubaed 31,420 
Blue, ultramarine ieller & Merz Company........ 31,404 


Boots and shoes, International Goodyear Shoe Ma- 
chinery C a bo ccncces cassnn te tmeshotecsseseoee , 
Boxes or tubs, pack ng: L. C. Dickerman. . b 
Cement, liquid, Gem Chemical Company. 
Champagne, Diamond Wine Compan 
Coats, vests, trousers and overcoats, 
Sh 1k , cossincen ensue senhenabscbanéetaanianed 
Coioring materials, Schoellkopf Aniline and Chem- 
ical] Company 


escesseseesess @ 





I Fi OTE ES, 1,405 
Corsets, Ottenheimer Brothers...................... 31,376 
Corsets, ee. ae. forms and suspenders, 

women’s, E. J. WeekS. ...........ccssseceeessesees 31,375 


c pan Fournier & Knopf 

rills, reamers, taps and the like, twist, Cleveland 
ran CL kU re igre peitege 8 

Dyestuffs, Farbenfabriken of Elberfeld Compan 
Fertilizer, artificial, a vorm als ~ 
edr. Bayer & Compan Deipkewhtna 6n0ees sapesk 
pees and iron = pre tam Scientific, Farbenfabri- 

ken, vorm edr. Bayer & Company. 

Food and weak astringent, scientific, Farbenfab- 
riken, vormals Friedr. Bayer & Company. 31,387, 3 
Food preparations containi casein, a 
Fabrik auf Actien, vorr E. Schering......... 
Furniture,  housebold ‘and office, Phoenix’ Farni- 


ure 
Hair. toilet. an 


ce 
ee” Oe erein gas is gene erated from metallic car- 
ds and charges of metallic carbids for — 
with such lamps, Buffington lah t Company. 
Leather goods, certain artificial, G. Brigalant 
ion for the cure of venereal 


medicinal paration for the, 
Chemical Compan he 


Metals and metallic wares, creams Ses ‘cleaning 
and polishing, (A st Loh Sohne, Aktienge- 
ni sel ~ p— Ly — ate poateoecosness 
neral waters, Duquesne tributi mpan 
a Landesmann & W cinberges = 3 
FE See aiep ergata 


31,402 





MEET k 0n0nenessvaneseeaccoundnabencnncenendeces 
Piano players, automatic. —e 

Plows. ‘South Ben d iron Works... dno. ° 
Refrigerating compounds, R. ki. Graf csalaliiabeasaian 31,406 
Remedies for dys hot and i} ts 


8. G. Graham Company...................0s..0. 3 
Bepey, for obesit one id dleordered conditions al- 











lied therewith, T. W. Graydou................... 1,34 
Remedy for the aed x = callouses, bun- 
ions, jngroving nails and warts, L. J. Smith. ... 31,397 
eines, W. B. GMs cssiaed ee... 1,377 
Soaps. S— ealing and es Stanton 
Pecced. esscctanamnenseesebesecccccccces § e 
Soap, laundry and washing, J.T. Evans ........... Laon 


ing, J.T 
—— = for ingustrial a and domes- 
Gesellschafe mit Besch + Hatten — 


. roofing, W. W. M Com 
Tonic and nerve medicines, Rosenbeim Gompaiy. 


Tonic, celery phosphate, Brown P' Com- “— 
$2n00eccvcecee sogsaguehowetipesesedbeeceecc cece sé 3 
walsh Waa os aL 


PRINTS. 















igi 





National Tube Works Co. 


McKEESPORT, PA., U. Ss. A. 
HE Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 


WORLD; control the Manufacture 


of Wrought Tubular Geods Mado 


of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 


Better than any other Pipe made. 





Quality—in Paints 


stands for o—— covering 
capacity, 
longest 






it stands for best and right 
ingredients, correct propor- 
tions, scientific mixing—exact 
knowledge of paint chemistry 
and of painters’ miromenss. 
Patten + nting Medel 
(20,000 seapbhpastons) sent postpaid for 
0c. Rook ‘How to Increase the Size of 
Your House with Paint,” and a Master 
Painter's Tinting Card for 2c. stamp. 
das. E. Patton Co. Milwaukee, Wis., U.S.A. 





CROOKES TUBES AND ROENTGEN’S 
Photography.—The new photography as performed b 
the use of Crookes tubes as a source of excitation. 
about Grockes tate Batt iat AMERICAN SUPPLE- 


MENT, si. 3s, 243, 244, 792.795. 
05. ono, 1030. Tost. 1055, +} 6, 1057, also 
IENTIFIC AMERICAN, Nos. 7, 10 and 14, Vol. 74. 


These —+- £- Nilustrated “SUPPLEMENTS contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments performed with them. Among them 
will be found Prof. Crookes’ early lectures, yp 
very fuily the experiments which so excited the wor) 
and which are now again exciting attention in connec 
tion with Roentgen’s phot phy. Price 10 cents each. 
To be had at this office and from all newsdealers. 





50 YEARS’ 
EXPERIENCE 







Trave Marks 
DESIGNS 
CopyricHTs &c. 
Anyone sending a sketch and Grocrigtion may 
quickly ascertain our opinion free whether an 


invention is probably patentabis. € Jommunica- 
tions stric tly a 1. Handbook on Patents 


sent free. Old mey for securing pt tents. 
omiten taken on thre h Munn a . receive 
notice, without o ve, int 


"Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific areal Terms, $3 a 
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OFFICE OF THE SCIENTIFIC AMERICAN, 
New York, October 3, 1897 
TuE PENNSYLVANIA Inon WORKS Co., Philadelphia, Pa. 

GENTLEMEN :—You will be interested to know that the 18-foot Maho- 

gary trimmed launch equipped with Three H. P. 1897 mode! “ Globe” Gas 

ngine, purchased from you last summer, has given A” satisfaction 
as rega sees steadiness of operation, easc of managemen dom 
from fire and disagreeable odors, rapid starting, and the simplicity of the 
reversing mechanion, whereby the machinery is wholly under control at 
all times. I have covered with it an estimated distance of twenty-two 
miles in three hours and guemty minutes, going half the way against a 
tide, calculated to be running three miles an hour, without once stopping 
the engine or noticing the overheating of any part. 

The engine is substantially built, and to my mind embodies all the de- 
sirable features of a simple, easily managed motor for the p + --- § ofa 
boat. Wishing you success in the ee of the engine, 

Yours respectfully, 
FREDERICK ©. BEACH. 
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2 READ THIS TESTIMONIAL. 








The qualities of these Engines are best expressed by negatives 
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faction wherever tried. 
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use in this country and 
abroad. 
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